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Causes of automobile breakdowns on British roads shown in relative proportions and according to percentages 


British Roadside Breakdowns 

HE Royal Automobile Club of England has for some 

years maintained a flying squadron of trouble 
chasers who go to the rescue of members stranded on 
the roads with a machine that cannot be made to do its 
duty. The activities of these service men over a con- 
siderable period have just been collected into a report 
from which are compiled figures showing the various 
causes of disabling breakdowns, Tire trouble and the 
minor ills that the motorist corrects for himself are of 
course not included; only those breakdowns are re- 
ported which were beyond the motorist’s ability to 
effect temporary repairs. 

It will be seen from the graphic chart on this page 
that 68.5 per cent of the crippled cars result from 
power-plant and transmission troubles, and 31.5 per 
cent from failure of some subsidiary feature of the 
car. It stands to reason that in the great majority of 
cases where a car is incapacitated the trouble is due 
to the refusal of the motor to furnish power, or to the 
Impossibility of delivering its power to the rear wheels. 
Ot the specific items, first place is disputed between the 
ignition system and the rear axle, 134 cars out of every 
1000 that have to send for assistance at the roadside 
owe their troubles to the failure of the spark, and 139 
more are unable to run because of breakdown in the 
unit that carries the power from the propeller shaft to 


the wheels. Further localization of power-plant diffi- 
eee = 
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culties shows that 7% per cent of the emergency calls 
are in response to lubrication systems that have re- 
fused to lubricate, and that another 7% per cent owe 
their origin to difficulties in the universal joint or pro- 
peller shaft—parts which by virtue of their compara- 
tive inaccessibility and immunity from the necessity 
for ordinary adjustment are perhaps more of a sealed 
book to the average driver than any other region of 
the car. Then there is a large 26.2 per cent of break 
downs that are attributed to unélassified difficulties 
with the power plant. Under this head we may visual- 
ize broken crankshafts, connecting rods loose beyond 
the point of toleration, valve failure, ete. Doubtless a 
earburetor blown out by back-fire would come under 
this head: and since there is no other place for it, we 
suspect that a car compelled to lay up for want of water 
circulation would be considered a power-plant casualty. 
It would be interesting to have this item further 
analyzed, but we can only present the figures as they 
come to us. The heavy toll of rear-axle trouble, it is 
suggested, is probably due in large part to wheels that 
were loose on the driving shafts, causing a play that 
resulted in breakage. 

Passing from the power plant, it appears that the 
heaviest demands upon the emergency squad are made 
by the failure of the lighting system at night. For 
practically eleven per cent of all crippled cars to be 
attributable to this cause seems very high, and leads 
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us to wonder whether the flashlight is in such common 
use in Great Britain as it is here, and whether Brit- 
ish cars are so generally equipped with a reliable 
battery and generator. In this respect at least we 
are sure that these figures would not be valid for 
American motering. 

On the other hand, the British driver must be con- 
stitutionally a more cautious species than his American 
brother if he is able to show that only 8.8 per cent of 
his crippled cars owe their troubles to accident. The 
average American driver we believe could achieve this 
result all by himself, with the aid of sharp curves and 
railroad crossings, without calling into play at all the 
services of other drivers to run into him or crowd him 
into the ditch. Of course the universal severity and 
rigid enforcement of traffic laws in the United Kingdom 
may have something to do with it; and we rather 
suspect that as large a contribution as any to the 
result may be seen in the pleasant British custom of 
“endorsing” on the motorist’s license every little thing 
that ever happens to him from the time he leaves his 
garage until he is safely under roof again. 

The tale of the British car driver's woes is com- 
pleted by the statement that 7.8 per cent of them are 
caused by failure of the brakes, of the suspension, and 
of the wheels themselves, as distinct from axles, etc.; 
while the remaining 5.1 per cent are laid at the door 
of the front axle and the steering gear. 
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On the Trail of the News 
ECEMBER 24, IS14 iw the signing of the 
rreaty of Ghent, bringing to an end the farci 
cal liet | wn in this country as the War 
of 1812, and having hardly a name of its own t dlis 


tinguish it in the British mind from the generality of 


Wars tn 


diplomats had 


January 8, IS] fifteen days 


the Napoleoni« 
ifter the 


questions at 


agreement on the 
land battl 


Presumably, 


reached 


issue, the most spectacular 


f the war was fought at New Orleans 


had there been any way of doing so, the respective 


governments would have notified Generals Jackson and 


Pakenham of a state of armistice But the contending 
armies were not alone in their ignorance of passing 
events: the public of Britain and America were in 
equal darkness 

The events of July 1921, at and around Thirty 
Acres, Jersey City, afford a striking contrast rhe 


sporting interest always inherent in a championship 


contest of any sort reaches its culmination in a heavy 


weight boxing match In the bargain there was the 


international character of the Dempsey-Carpentie 


melee, which was further heightened by the exuber 


ance with which the entire French nation threw itself 
into the business of rooting for its champion, Finally, 


the bout sentimental attraction never be 


fore seen in 


possessed a 


such an event, by reason of the general 


feeling against Dempsey and for Carpentier on the 


ground of their respective war records 


Under these circumstances it is not surprising that 
uutdo them 


fully and 


the news-gathering agencies were ready to 


selves in their efforts to report the bout 


swiftly A brief catalogue of the instrumentalities em 


ployed in this service will be illuminating First place 


mut go to the wireless telephone A complete “punch 


summary of the fight was sent over the 


that 


by punch” 


ether from the arena, so anybody, anywhere, 


needed only 


! 


within a range of many hundreds of miles, 
bette! 


a receiving set to keep himself informed « 
of the more 
lacking 


there were, in every large town 


the progress of the fight than the occupants 


remote seats For those lacking such sets, or 


the ability to use them 


and in hundreds of small ones, bulletin boards on a 


; 


more or less ambitious scale on which the telephoni« 


reports were posted. Columbia, Pa., is by no means a 


metropolis, yet in driving through this town on the 


afternoon of the fight we paused to watch, on such a 


board, what proved to be the final round The French 


craving for the fullest and promptest account was 


sutistied by wireless and cable; and in the bargain the 


large photographie agencies at the ringside made dupli 


cate exposures, and delivered one set of undeveloped 


negatives, by airplane, aboard a ship that had sailed 
from New York four hours before the first punch 

thus avoiding a wait of two days or mor A British 
illustrated journal arranged for the transmission of 


pictures of the critical fight, using 


moments of the 
the cables in connection with the well-known half-tone 
analysis of the original We are not at the moment 


informed of the operative details or the extent to which 


the scheme was successful, but there is of course 
reason why it should not give satisfactior Finally 
there was the usual army of special correspondents 


quipped with telegraph und telephon and charged 


with the thankless duty of getting every move over the 


wire before it happened. In this connection it may be 


in order to mention one of our good friends who has 


been World's Series baseball cames for 


reporting the 


his organization for fifteen years, and who is so good at 


this business of getting the play on the wire while it 


is being made that in cities where there are adjoining 


bulletins, one fed from his wire and one from a co 
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peting service, he is always five seconds or more ahead 


of the other fellow 


It seems at first blush a trifle deplorable that such 


marvelous reportorial ingenuity and skill should be 


lavished mainly on sporting events rhe answer is 


after all reassuring Sporting events come off on 


schedule wars and fires and murders and wrecks 


do not If 


means employed in the 


they did, we might be sure that the same 


filling of the sporting pages and 


he flashing of the 


sporting bulletins would be employed 


with equal freedom on the world’s more serious busi- 
ness. To whatever extent they are applicable they are 
so employed; and the methods themselves are a great 
well as to the technical 


tribute to the enterprise as 


skill of the present generation 


Doing Instead of Talking 
HE literature 


ing the waste of 


that has been devoted to lament- 
power resources in the shape 
of coal, oil and gas, and to pointing out how 
paper the 
What 
is perhaps more to the point. the paper that has been 
subject of fuel 


this waste might be prevented would easily 


walls of all the buildings in the United States, 

Sermons on the 
stoked 
toward relieving the present alarming short 


wasted in unheeded 


conomy would, if under steam boilers, go a 


long way 
uge of mechanical power throughout the world, 

During the last four years the price of coal has more 
than doubled in this country. During the same period 


an immense amount of publicity has been given to 


f coal can be made 


methods whereby a stated amount « 


to yield more power and other service. The general 


application of thesc methods would huve mitigated 


the burden arising from the increase in coal price, or, 
more probably, it would have diminished the demand 
for coal to such an extent as to prevent any material 
increase in prices. Unfortunately nothing of the sort 


has happened Intelligent economies in the use of 


coal are still the exception Colossal waste is still 
the rule 
How 


shall we 


How 


stop preaching fuel economy and begin practic 


soon 


long is this paradox to continue? 
ing it? Cheap mechanical power is the greatest ma 


terial need of the human race at this moment It 
would set to work the idle factories and the millions of 
idle laborers It would abolish the high cost of living 
And it is 


knowledge now in the possession of engineers. 


perfectly attainable by the application of 


Here and there pioneers have set the example which 


all must eventually follow Two or three coal mines 
have been equipped to distribute their output in the 
Why are there not 


n all parts of the country where deposits 


shape of electricity instead of coal. 


such mines 
of coal occur witbin a couple of hundred miles of a 
The 
rail to points within 


profitable market for power? present practice 


of shipping coal from a mine by 
range of electrical transmission is the height of gro 
A coal mine is exactly as logical a 


The inter 


tesque absurdity 
place to generate electricity as a waterfall 


vention of the railroads, with their high freight rates 


and notoriously inadequate service, is the greatest 


single factor in making electrical power expensive 


rhe erection, on a general scale, of central power plants 
at the mouths of coal mines is capable of revolutioniz 
ing the industrial life of this country 

What is true of electricity is likewise true of gas 
The natural gas industry has fully developed the tech 
nique of distributing gas to points hundreds of miles 


distant from the place of production Now that the 
supply of natural gas is on the verge of exhaustion it 
is high time for the coal mines to take up the task of 
the expiring gas wells; to generate gas at the mine 
mouth, and supply it for industrial and domestic use 
in the surrounding regions. Here again is an opportu 
nity for the coal operators to serve their country and 
their own pocketbooks at one and the same time 
Prevailing methods of burning coal are a full genera 
tion behind sound theories on the subject It appears 
blished that vast economies both in labor 


effected by 


to be well esta 


and heat units can be reducing coal to a 


pulverized or so-called “atomized” form before it is 


burned It is encouraging to learn that fifteen million 
tons of coal was pulverized in the United States last 


But it is discouraging to reflect that this amount 
per cent of the total coal produc- 


veur 
was less than three 


on of the country. 
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The Paradox of Civilization 

i we ask whether a man can be over-civilized, the 
answer depends, no doubt, largely upon the bias 

of the individual passing judgment. 
however, it depends on circumstance. Over-civilized- 
A bookkeeper in a New York 
He is proba- 


Still more, 


over-civilized for what? 
office is a very useful member of society. 
bly the last man against whom any of us would bring 
the accusation which we are discussing. But let 
isolate 


cases he will be 


chance—a shipwreck for example—completely 


bim from his fellows, and in most 


quite unable to meet the new situation, which to a 
savage in the jungle might present no particularly diffi- 
cult problems, 

that the more 
employed by 


existence, the 


This is the paradox of civilization: 
refined the 


the struggle for 


perfect, the more methods 
more 
Think 


only how embarrassed you would be, especially on the 


nan to wage 


the isolated individual become. 


helple ss does 
advent of winter, if you should be unable to procure 
so simple a thing as a match. This, of course, is the 
time-honored lesson of all Robinsonades, but it is worth 


while to give it another thought in this year of grace 
1921 For it exemplifies certain significant biolo- 
gical facts and principles The record in the rock 


that have succumbed in the 


from the face of the earth 


tells us how the races 
struggle and have passed 
are not so much the simple, lowly, imperfect forms, 
but in many cases represent the last, seemingly most 
perfect link in an ascending chain of progeny. The 
grounds for this may be sought in a variety of circum- 
stances, Some biologists incline to the view that the 
development of a race is determined almost wholly by 
inherent tendencies; that the race is born, grows to a 
certain form, and ultimately ages and dies, much as is 
the case with the individual. 

But another view equally competent to account for 
the facts, is that the 


through a process of survival of the fittest (out of a 


races of organisms became, 


varied assortment of progeny presented for selection) 


more and more adapted to existing circumstances, 
which thus molded the surviving species of the period, 
as we see them in life about us, or as they have been 
preserved for us in the fossils of the age. 

And, as long as the circumstances thus molding the 
remained 
molding 


toward ever 


plant and animal population of this globe 


approximately constant, all was well; the 


the same direction 


process continued ir 


more perfect adaptation to existing conditions. But 


suddenly (geologically speaking) came a change, in 
climate or in some other condition closely bearing upon 
life. It was then as if the course of the runners in 
a race had been suddenly reversed, the first becoming 
last, and the last finding themselves now in the lead 
For adaptation is a relative term. In proportion as a 
species had become highly adapted to the long-continued 
old order of things, in like proportion was it unfitted 
to conform to changed circumstance. Nature has her 
own way of condemning the over-conservative, and, in 
her characteristic pitiless fashion, she punishes faik 
ure with annihilation 

Can man be over-civilized? 

In the recent past the evolution of our race has been, 
not so much the development of the individual as that 
of society, of the organization of men and machines, 
which work in unison to maintain our complex modern 
industrial life. The probably 


little different, anatomically and physiologically, from 


individual, today, is 


what he was five thousand years ago. But the social 
Evolution has pro- 
mocks all 


organism is radically changed, 


ceeded, in this respect, at a speed which 
comparison with any of her previous performances. 

The time of his prosperity is 
the cost! 


hundred, 


But let man beware! 
his hour of danger! Take stock and count 
We have been living on our capital. A few 
at most a few thousand years, and our dwindling 


or 
coal supply will be wholly spent. When that day 
comes. the barbarian, the savage (if such there be), 


innocent, and therefore independent of our “modern im- 
with the 


provements,” may lead in the death race 
ebbing tide. 
Unless—unless man proves the exception to the 


biological rule; as he may, For what species, in all 


the world’s long history, foresaw the danger a thousand 


vears before its onset ? 


eT re ang 
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Electricity 


Prof. F. B. Crocker.—It is with deep sorrow that we 
have to note the passing away of Prof. Francis Bacon 
Crecker, founder and Vice-President of the Crocker- 
Wheeler Electric Company at Ampere, N. J., and for 
many Department of Electrical 
Engineering at Columbia University. Prof. Crocker, 
who was unmarried, was sixty years of age. 

Basalt as Electrical Insulator.—Research made dur- 
ing the last few years has shown that basalt, which 
has a very good insulating property, can be practically 
cast. It can thus be employed for the manufacture 
of insulators possessing distinct advantages over those 
made of glass or porcelain. The enormous dielectric 
resistance of basalt points to extensive use of such in 
sulators in the applications of electricity. 

Mercury Vapor Rectifying Valves, according to H. 
Giroz, writing in Revue Generale de UElectricite, pos- 
sess a well-known ability to rectify currents. The high 
intensity mercury vapor valve, however, which is capa- 
ble of coping with an output of from 200 to 1000 am 
peres per valve, is not yet of general use in electrical 
practice. It is almost certain that the mercury vapor 
rectifying valve will be put to considerable use in the 
no distant future, even in large units. 

With a One-Meter Loop Antenna and a special 
twelve-tube receiving set, remarkable results have been 
obtained of late in Paris. Even transmitters of low 
power have been heard some 5000 miles away under 
In fact, messages have 


years head of the 


conditions by no means ideal. 
been recorded on photographic tape at times when 
commercial radio companies were greatly troubled 
with static. The twelve tubes employed for the re- 
ceiver serve to detect, amplify and even filter the sig- 
nals so that static and other parasitic disturbances 
are weeded out. 

Aluminum for Electric Bus Bars.—A British alum- 
inum company has just issued literature dealing with 
the use of aluminum for bus bars and interconnections 
in electric power stations, in which it claims that alumi- 
num secures a more complete economy than the substi- 
tution of bare copper rod or bar for insulated cable. 
It claims that the use of aluminum results in consid- 
erably reduced initial costs, greater euse in erection, 
smaller temperature rise for equal inductance, and less 
weight; also slower temperature rise under temporary 
heavy increases of load and greater resistance to 
corrosion, 

Large Mercury-Vapor Rectifiers—After discussing 
the electrical arrangements of large mercury-vapor 
rectifiers, a German writer in a German _ periodical 
refers to the advantages of this type of rectifier and 
especially its high efficiency. He also refers to the 
satisfactory experience with the mercury-vapor rectifier, 
which demonstrates that the modern type in which the 
earlier defects have been eliminated is as certain in 
working as all other types of rectifiers. Furthermore, 
the mercury-vapor rectifier possesses quite a number 
of valuable characteristics which seem to render it 
superior to the usual type of rotary converter. It is 
believed that there is a brilliant future for this form 
of electrical equipment. 

Four-Electrode Vacuum Tube.—In a recent paper by 
Prof. J. A. Flemming, read before the Wireless So- 
ciety of London, there is described the new Flemming 
four-electrode tube which can be used as a detector of 
damped or continuous waves. In these tubes, instead 
of a grid intercepting the stream of electrons from the 
cathode there are provided two “potential plates,” one 
on each side, which deflect the stream when their po 
tential is altered by a received oscillation. This causes 
a variation of the thermionic current which, in the 
case of damped trains of waves, is audible in a tele- 
phone. In the case of continuous waves, this reduction 
of current can be made to cause a delicate relay to 
drop off while the waves are being received. 

A New Are System of Welding is now being em- 
Ployed by several companies who report that it effects 
maximum savings in the cost and time of manufacture 
and repair of metal parts. Uniform success is said 
to attend the welding of metals of various character- 
isties, such as cast, malleable and wrought iron, cast 
and rolled steel, bronze and brass, etc. The new system 
is the only one, so it is claimed, producing constant 
heat per unit area in the weld due fo the following 
points; 1, A limited low voltage output from the 
senerator which prevents injury from high voltage and 
assures a short are. 2. Maintained constant current 
Supply to the welder. The current flowing through the 
electrode is fhe same whether the current is short- 
cireuited or flowing in the form of an electric are. 38. 
Welding metals so designed that they furnish the re- 
quivadg ductibility and tensile strength within practical 
limits of metallurgy. 
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Science 

MacMillan Starts for Arctic Regions——Donald B. 
MaeMillan started as arranged for, for the Arctic 
regions in the small schooner “Bowdoin” on July 16 
from Wiscasset, Me. 

News Print From Waste.—A paper mill approach- 
ing completion in Chicago is to manufacture newsprint 
from waste paper under an entirely new process. The 
mill is expected to produce from 10,000 to 15,000 tons 
of newsprint annually. 

Cleaner Money Coming.— The Secretary of the 
Treasury promises that soon cleaner money will be iu 
circulation. ‘This is devoutly to be wished for, as the 
dirty, insanitary, ill-smelling money which has been in 
use for the last five years has been disgraceful. Of 
course the fault does not lie with the government offi- 
cials, as the Bureau of Engraving and Printing is not 
elastic, and has been greatly overburdened in the pro- 
duction of bonds and ether public debt securities. 

Shark Fisheries.—The fins are usually sold for con- 
sumption by Chinese but we have ourselves eaten 
shark fins “Newburg” which was a delicious dish. 
Each liver gives about a gallon of oil and is used as a 
preservative for leather and for a vehicle for paint. 


.The meat is used for chicken-feed or as a fertilizer and 


the skins afford a source for aquatic leather. Shark 
steaks are sometimes served in the Chinese quarters of 
our Pacific Coast City under the name, if name is given 
at all, of “grayfish.” 

Ban on the Poppy.— The bright red poppies of 
Flanders fields are not welcome in Massachusetts. The 
Commissioner of Agriculture, Arthur W. Gilbert, in 
urging that no more seeds or plants of this variety be 
brought to this state for propagation purposes, asserted 
that the growing of the flowers here might result in 
tremendous loss in agricultural districts. The Flanders 
poppy, according to the Commissioner, spreads very 
rapidly, the seeds being carried by the wind, and there 
would be great danger of damage to crops. 

St. Swithin Discredited.—The recent deluge of rain 
which was so welcome hereabouts has brought up the 
old story of the traditional forty days of rain which 
should ensue, but unfortunately this old saw is not a 
very reliable one. In the first place St. Swithin was 
not a saint at all, having never been canonized. He 
wus only a plain bishop of Manchester from 852 to 862. 
The weather bureau statistics also show that in many 
causes St. Swithin can only be credited with nine 
days’ rain instead of the regulation 40 days. 

Japanese Beetles Imported to Destroy Insects. — 
Five thousand beetles have been imported from Japan 
to fight a pest of destructive leaf-eating beetles in the 
Kustern States where they have done great damage to 
The beetles which have been imported 
ferocious variety and it is ex- 


truck gardens. 
are of a particularly 
pected that they will make short work of our domestic 
beetles which are so destructive to the crops. This 
particular beetle has been shipped to the United States 
before, but never in very large numbers. It is ex- 
pected that a much larger shipment will be made in 
the near future. 

Longevity of the Eiffel Tower.—M. Eiffel, who is 
now 89% years old has a small apartment on the high 
est platform of the tower which he built, so that he 
has been comparatively free from the discomfort 
caused by the recent heat waves which the Parisians 
have not been enjoying. Every precaution is taken to 
prevent rust and M. Eiffel considers that the structure 
has a practically indefinite life. The Eiffel tower was 
erected over thirty years ago at a cost of $1,800,000. 
This remarkable structure was built in 25 months and 
weighs 15,000,000 pounds. There are more than 15,000 
separate pieces in the tower which are held together 
by 2,500,000 rivets. Of course, the tower could not be 
built today for several times this amount. 

Paying Fines As You Go.—Some useful things have 
ceccasionally come out of the turmoil in Central Eu- 
rope. One of the best plans of which we have heard 
is a new fining system which is used in Prague. The 
police carry receipts for fines for various sums in their 
pockets, and present them for immediate payment to 
hilarious citizens who break the peace by singing or 
playing on musical instruments on the streets at the 
wrong time, or where the volume of harmony is too 
This tends to allow the citizens of this old city 


great. 
This system has worked 


to get some much needed rest. 
so well and has become so popular that it was extended 
to traftic violations as well. It would certainly be a 
great convenience if we could adjust minor infractions 
such as a smoking automobile, our failure to keep auto- 
mobile lamps lighted, without having recourse to the 
police or traffic courts, 
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Engineering 

Concrete House Building in Australia.—The use of 
concrete in cottage building was recently successfully 
introduced in Sydney, when it was demonstrated that 
a better construction, at a cost 25 per cent cheaper than 
brickwork, could be obtained. It is believed that the 
uses to which concrete may be advantageously put in 
Australia are manifold, if cement can be plentifully ob- 
tained. 


Tidal Power.— In a recent issue of Engineer, there 
appears an analysis of the various methods of using 
tidal power, in which the author, Norman Davey, con- 
siders: (1) Single basin systems subdivided into (a) 
outward flow type, (b) inward flow type, (¢) ont- 
ward and inward flow type; and (2) two-basin sys- 
tems consisting of (a) double basin type, (6) sump 
type. All these systems are of the water storage type. 
The float system is dismissed as having only theoretical 
interest, being a producer of small power only. 


German Nickel-Chrome Steel Bridge.— From the 
Krupp’ sche Monatshefte it is learned that the Germans 
constructed a bridge of nickel-chrome steel instead of 
mild steel, some nine years ago. This bridge has been 
in constant use and has proved satisfactory, no repairs 
having been necessary. The nickel-chrome steel used 
has thus fulfilled expectations, and proved to be a 
suitable material in cases in which low weight without 
loss of safety is essential, The bridge is a single-track 
railroad bridge, the main girders, which are of nickel- 
chrome steel, weighing 35 per cent less than if mild 
steel had been used, 


A Movable Dam is a feature of the hydro-electric 
installation at Boffeto to supply electrical energy te 
factories at Sesto near Milan, in Italy. This dam, 
we learn from La Vie Technique et Industrielle, does 
not alter the bed of the River Adda, and ensures at the 
same time in a safe and rapid manner the passage of 
torrential floods, which are particularly swift and 
violent in this district. One or more sections of the 
dam can be raised or lowered individually as required, 
according to the state of the river; but in case of an 
unforseen flood the entire barrier can, by a system 
of racks and capstans, be raised simultaneously. 


New Passenger Landing Stage.—The Port of Lon- 
don authority, the city department which owns and 
controls most of the London docks, has announced the 
prospective construction at Tilbury of an ocean pas- 
senger landing stage. This is to be of the floating 
type, 1700 feet long, 8O feet wide, and 40 feet deep 
below low water ordinary spring tides, so that the 
largest vessel afloat can be accommodated alongside 
at all stages of the tide. It will be equipped with the 
most up-to-date appliances for the handling of passen- 
gers’ luggage, and customs examination will take place 
in a hall which will be constructed alongside, The 
landing stage will be connected by a bridge to the 
railway station, 

Power from Glacier.—On account of the scarcity of 
water power in the Bern district of Switzerland, it is 
proposed to utilize the water from the glaciers in a 
systematic manner, The Bachilis Glacier is the first 
one selected; and by closing the natural drainage and 
constructing a masonry dam, the engineers are to form 
a storage reservoir of 113,000,000 culic feet capacity. 
Water will then flow from the reservoir to Lake 
Grimel, which upon the completion of the new dam 492 
feet long, 325 feet high by 262 feet wide at the base 
and 12 feet 6 inches wide at the top, becomes the 
main storage basin for the entire installation. Two 
new power stations are to be constructed, developing 
120,000 horsepower in one and 90,000 horsepower in 
the other. 


Canalization of the Rhine.—Under the Treaty of 
Versailles, France is granted the exclusive right of 
the exploitation of the Rhine from Bale to Lauterbure, 
and she claims to dispose of the river as she would of 
any purely French waterway such as the Rhone, the 
Loire, etc, That portion between Bale and Strasbourg, 
we learn from The Technical Review, it is proposed 
to sacrifice as a navigable waterway and to substitute 
a canal some 80 miles long with numerous locks. The 
aim is said to be to favor exclusively the Alsatian- 
French canal system, the Atlantic and Mediterranean 
ports of France, the agriculture of Alsace (through irri- 
gation from the Rhine) and Alsatian-French industry 
(through hydropower stations to be established on the 
closed part of the Rhine). An engineer has entered a 
plea for the abandonment of this scheme, showing how 
the canal would seriously limit the tonnage reaching 
Bale, involving the transfer of cargo from ships te 
barges for the passage of the eanal, He claims that 
the required water power could be obtained without 
closing the river. 
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Chis rat has been fed on standard bread. The lack of vitamines has a marked effect as shown in this rat, pictured as it was in the first week 


Studies and Experiments 


em in the irest instance has human life ¢ 
dured beyond the century mark, and the hope 
that we shall eve be able appreciably t lengthe tl 
maximum span of existence seems mewhat chimerica 
tut a series of recent experiments holds the rather defi 
nite promise that such a thing is ot impossible l 
that we may be enabled t ize such a cessful figl 
against il age that a mal t 7 young ma 
virile at hundred rhe ag y Ww h promises th 
miracle i the mysteri: fount elemel which scien 
tists have named imine 

hy f nf i } ’ 


Another remarkable group of experiments ein 


conducted at the Rockefeller Institute for Medical Re 
search and elsewhere, as described in a recent issue o 
this journal, which forms the basis for the conclusion 
that the tissues of the human body are potentially im 
putting it another way, 


we ought to live forever 


mortal; or that barring acci 


dents and diseas« 


The reason we do not actually live forever is that 


human mechan 





the organs which comy omplex 


ism are interdependent and failure in one even a 


minor organ, induces failure in others As time goes 
phenomenon which we have 


death 


on there is produced the 


come to associate with old age, and finally 


It seems that medical science has pretty well 


cepted the conclusion that the physical wellbeing 


of many of these organs is controlled by certain glands 
which have been merely disregarded heretofore le 
cause their function 
experiments indicate 
many bodily functions, depend in part or 
upon an element of food, which, although it 


isolated, haus been arbitrarily named 


was not understood These new 
that the action of the glands, and 
consequently 
entirely 
has not yet 
vitamines 
The case against vitamines might well be first consid 
that they are mys 
the existence 
from the very 
when lav 


been 


ered, for it is based upon the fact 
terious. No one has ever seen a vitamine 
of vitamines has 
definite effects upon the 
ishly fed with vitamines and 

It is a historical fact that 
new agents which would protect or 
often attributed curative 
mysterious This 


been surmised 
animal 
when deprived of them. 
men, in their search for 
extend life, have 
powers to the 


only 
organism 


marvelous 


was not only true of ancient and 


and then in the ninth week 
What Are Vitamines? 


By Harry A. Mount 


val t were 


when witcheraft and 


once the cause and cure of 


sorcery 


imes 
thought to be at disease, 
but also in modern times It was not so long ago that 
was much discussed 


Electricity has 


medical electricity 
predicted 


the subject of 
oud marvelous things were 
field is being con 


experi 


useful and its medical 
the hopes of 


realized So 


proved very 


tantly extended, but these early 


menuters have not been with radium and 


agents We ought to be 
too hopeful of what the ex- 


warned in 


oLrhetl curutive 
UHaViulH't 
ploration of this new field will reveal 

are the elements in food which are ap 
functions of the 
Hence the name 
definitely es 
War Large 
largely on a 
beri 


then not to be 


Vitamines 


parently vital to certain body, neces 


sary to human—-or animal—existence 


The existence of vitamines was first 


tablished during the Russo-Japanese 


numbers of Japanese troops, subsisting 


diet of 
similar to scurvy 


developed a disease called 
Considerable experimentation 
was the feeding of a 
rice From this it 
was some vital element in the 

Further experiment showed 


polished rice 
beri, 
showed that an effective remedy 
small quantity of the polishings 
was inferred that there 


surface of the rice grain 


this vital food element to be present in many other 
foods, in a greater or less degree, and, in the case of 
fruits, vegetables and grains, nearly always on the 


Thus the bran of 
a potato, are rich in vita 


surface or skin wheat, the peel of 


n orange, and the skin of 


mines 

It has not these 
vitamines, and their chemical composition is unknown 
It has been possible, however, to prepare concentrates 
prepare other 


feeding these to 


been possible to isolate positively 


vitamines and to foods 
lacking in them By 
various animals and noting the effects, we have suc- 
ceeded to some extent in furthering our knowledge. 

a mouse, given a normal diet but deprived of 
appearance and 


rich in 
wholly 


very 


almost 


Thus 
vitamines, gradually 
weight. Certain of the organs, notably the glands, de- 
crease in size and the very nature of the animal 
changes. A condition of perfect health and vigor can 
be restored in a few days, however, upon the identical 
diet, but with the addition of a very small quantity of 


looses its sleek 


vitamines 


Which Cast Some Light on These Mysterious Elements of Nutrition 


many experiments along this line 
bears an intimate relation to the 
body, and that these glands, 
effect on all the bodily 


It appears from 
that the vitamine 
secretive glands of the 
in turn, exercise a decided 
functions 

Recently the world has been startled by the state 
French that he has succeeded in 
glands 


scientist 
man by 


ment of a 


revitalizing an old replacing certain 


with those taken from a young and vigorous animal 
A few weeks ago a Washington scientist stated that 


he had obtained a similar result by stimulating the 
glands to renewed activity by the application of elee 
trical rays. Still more startling is the claim of an- 
other Frenchman to the effect that he has been enabled 
to change the sex of animals by depriving them of cer 
tain food elements, causing the sexual glands and or 
gans to disappear and then, by proper feeding, to cause 


them to reappear. 

These things seem quite unreal and impossible to the 
because they are so far beyond the 
experience. We cannot vouch for 
these statemeuts, true; but there is undoubtedly some 
basis of fact. At least, there is a growing conviction 
among scientists that the glands play a more important 
purt in our earthly existence than we have supposed, 
Recently medical men of high reputation have advanced 
the theory that the appendix, long considered merely 
gland with important 


uverage person, 


range of ordi:.ary 


troublesome and useless, is a 
functions. 

It has been possible, in tests with animals, to ae 
celerate or retard the growth and vigor of any of the 
glands at will, with very marked results to the whole 
body. From these experiments the vitamines have been 
divided into three classes called Vitamines A, B, and C. 
Vitamine A is a fat soluble, such as is obtained from 
milk, and is remarkable for its effect on the growth 
and vitality of the sexual glands. Vitamine B is a 
water soluble, such as is obtained from green vegetables, 
and appears to be closely associated with growth, e& 
pecially in young animals. Vitamine C is also a water 
soluble such as comes from oranges and lemons, and 
seems to be concerned especially with keeping adult 
tissues in healthy condition. 

(Continued on page 87) 














rhis rat has been fed on bread containing a large measure of yeast. 


Note the “before” and “after” effects, with nine weeks elapsing between the photographs 
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Learning the Truth 
About Arches 
By George H. Dacy 


N the technical language 

of the scientific engineer 
and construction expert, an 
arch is ordinarily desig- 
nated as a statically inde- 
terminate structure of the 
third degree. Arches are 
vitally affected by the live 
loads and heavy burdens to 
which they are subjected, 
while in many _ instances 
they owe abrupt or gradual 
deterioration to radical and 
frequent changes in the tem- 
perature and to the settle- 
ment of their foundations. 

For the most part, little 
definite data have ever been 








A Machine That Clears 
Away Land 
By William Melas 


HE increased demand 

for more land to be put 
in food crops necessitates 
the conversion of brush or 
woodland into agricultural 
fields. The process of re 
claiming land took our fore 
fathers years to accomplish 
and the progress made in 
clearing additional area bas 
hardly kept pace with the 
growing population and-de- 
mands for more food prod- 
ucts, 

In recent years the ques- 
tion of reclaiming land has 
received the thought and 
energy of men in all parts 








collected and compiled rel- 
ative to the deflections which 
various arches develop un 
der different stress, strain and load. The Austrian 
Society of Engineers in 1895 conducted the initial 
series of investigations and studies of the deflections 
of arches. They experimented with a wide range of 
arches from short-span brick models to arches that 
were 75 feet in length, placing extremely heavy loads 
at various points on the different arches and continu- 
ing to increase the load until the arch would fracture 
or collapse. In every case they measured the vertical 
deflection of the arch each time after the load was 
moved ér increased, ‘Remarkably valuable results 
were obtained from this research work to the ulti- 
mate improvement of arch construction. 

Investigation now in progress at the engineering 
college of the University of Illinois, under the direct 
supervision of Professor C. A. Ellis, is the first at- 
tempt of any American institution or engineering so- 
ciety to throw more light on the intricacies and com- 
plexities of arch construction and design. These tests 
are more comprehensive than those attempted by the 
Austrians, and are to be continued over several years 
until all possible facts, figures and technical informa- 
tion regarding arches are obtained. At this writing, 
the first experimental arch at the middle-western uni- 
versity is being tested. It has been built on the 
campus near the engineering buildings. It is a 30-foot 
span arch with a 6-foot rise and is 3 feet thick. It 
is of reinforced concrete construction, being 6 inches 
thick at the crown and 15 inches thick at the abut- 
ments. It has been reenforced with ten half-inch 
square rods—five on the top and five at the bottom. 

In testing out the strength, service and durability 
of this arch, the engineering experts make technical 
computations and ascertain the theoretical stresses 
and strains which the arch should sustain. Then they 
make practical application of these theoretical facts. 
They are endeavoring to establish definitely the truth 
or fallacy of the three theoretical assumptions which 
long have been accepted as fundamentals by the engi- 
neering fraternity—that in the case of an arch under 
load: (1) There oceurs no 


Experimental arch and test 


about arch design and construction 


turn, the loads are placed at various positions on the 
arch and, in each case, additional readings are made 
with the strain gages in order to check and estimate 
accurately any change in the length of these holes, 
that may result from the deflection—if any occurs—of 
the arch. Electrical thermo-couples are used to ascer- 
tain and record any rise of temperature which devel- 
ops in the arch due to the strain which it experiences 
under load. Arrangements have been made so that 
temperature readings can be taken simultaneously at 
45 different points in the arch. In case extreme rises 
of temperature are engendered by the introduction of 
excessive loads, the arch will hump up and buckle at 
the center and, perhaps, totally cullapse. 

The investigational arch is also under test for spread- 
ing and weakening of the abutments when the loads 
are increased and applied at different points. Delicate 
measurements are provided for by means of a gradu- 
ated, horizontal rod encased in metal piping and set 
between the bases of the two abutments. There are 
five points on the arch where vertical deflection meas- 
urements are taken. As is shown clearly in the ac- 
companying photograph, the loads, consisting of large 
slabs of concrete of standardized weight, are supported 
on tables at both ends of an 18-inch, steel I-beam. 
Two jacks are used to raise the beam and its bur- 
dens so that the weight of the concrete slabs is trans- 
ferred to the arch. 

The tests will be continued until the arch collapses. 
Then a new one will be constructed on the basis of 
the results obtained from the pioneer tests. The work 
will be repeated until the engineering authorities at 
the Illinois institution are satisfied that they have 
solved accurately and conclusively all the practical 
problems pertaining to arch construction and standardi- 
zation. In particular, it is obvious enough that if the 
work is carried to a logical conclusion, it will lead to 
the definition of the optimum shape and style of con- 
struction for arches, and through this te material in- 
crease in economy and efficiency. 


weights at the University of Illinois, now being used to learn the truth 


of the country. One of the 
most striking illustrations 
of the advanced methods of 
doing this work is shown below in the view of a new 
machine which is decidedly out of the ordinary. 

Like most modern agricultural machinery, this ma- 
chine is propelled by caterpillar treads, smooth enough 
to prevent injury to roads. Along the front of the 
machine may be seen a number of bars having teeth 
cut at their lower ends. When the machine moves 
forward these bars alternately enter the ground, lacer- 
ating the roots and bringing them to the surface, where 
they are carried clear of the machine by the conveyor 
belt to be seen in the illustration. 

At the back of the machine are two chains carry- 
ing sharpened prongs, These pulverize the surface and 
leave the soil ready for planting. The ground is 
broken up to a depth of 18 inches, The above opera- 
tions are all performed at one passage of the machine. 

A generator connected to the gasoline motor which 
propels the machine furnishes current for several flood- 
lights so that work may be carried on at night. 

The caterpillar treads are driven separately so that 
the machine may be easily steered. In recent demon- 
strations, stumps as large as 30 inches in diameter 
have been excavated, Depending upon the nature of the 
land, an average of three acres per day may be 
cleared with this machine at a saving of 60 per cent 
over the present-day methods, 


New Varnish That Insulates 


NEW varnish possessing marked insulating proper- 
ties has been recently placed on the market. Ac- 
cording to tests made, the varnish after baking, pos- 
sesses a high dielectric strength and electrical resist- 
ance, excellent binding and cementing qualities and is 
practically moisture, acid and alkaline proof. The var- 
nish is not appreciably attacked by sulfuric acid, 
nitric acid, hydrochloric acid, caustic potash, ammonia, 
chlorine gas or iodine. The average of all samples 
tested showed that after 72 hours’ immersion in water 
at a temperature of 80 degrees Fahr., the weight of 
the varnish film had increased by only 0.4 per cent. 
The 72-hour immersion 





change in the length of the 
span, (2) no change obtains 
in the elevation of one sup- 
port with .reference to an- 
other, and (3) no rotary mo- 
tion of either abutment 
ever results. If the prac- 
tical results show definite 
deviations from these basic 
principles of arch construe- 
tion, the experts are going to 
find out the cause and effect” 
of such differences. 

In building the concrete 
test arch, corks, which pene- 
trated to the rod reenforce- 
ments, were set in the 
“green” concrete so that 
When the material set, 
these corks could be re- 
moved at the will of the 
engineers. Small and mi- 
nutely uniform holes have 
been sunk at each of these 
points in the reenforcement. 
Special strain gages of ex- 
treme delicacy are used to 








showed no tendency to 
soften the varnish film. 

The tests made covered 
the bending of films over a 
cylinder %-inch in diameter, 
and investigation of its pen- 
etrating power and_ the 
“stiffening” point and the 
“dust-free” point in baking 
and drying experiments and 
the “well-dry” and the 
“hard-dry” points in’ matter 
of time. 

As an air-drying varnish, 
the report enumerates uses 
to which it is suitable, such 
as a preventive of corro- 
sion and electrolysis of iron 
and steel and as a general 
finish on metal surfaces and 
a waterproofing material on 
wood, brick and concrete 
surfaces. As a matter of 
fact, no such catalogue as 
this should be necessary to 
make it plain that a varnish 
scoring a good showing in 
all the respects mentioned 








measure the length of these 
holes when the arch is 
without load. Then, in 


Under normal conditions this huge machine clears on an average of three acres of land per day at a 


far lower cost than the usual methods 


above will be of material 
commercial applicability, 
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the closet 


Home Building Simplified 


—ee — — —— SSE a = ne 
The modern living room as seen during the day and at night. The big double bed, with the bedding in place, swings upright and then, on a pivot, swings into 











What Inventors Are Doing by Way of Giving the Home Builder More House for Less Money 


By M. A. Henry 


























NEW YORK real estate operator was influenced 

A Mé Forrng Sip Jatervor /Yaster eb Lath 
4 by the active propaganda for relief from the hous 1 6 eo 
ing shortage to attempt, not so long ago, to help in his eecmncr net omutnme : ; + rs Jeska tong 
small way to provide needed homes He secured a /f 254 Stud V| od ane 
tract of land desirabiy vated, and erected on it a/i\ - S ceil mer) ect ft Bester 
group of six-room house The houses were of sub amen a7 ts : ~ of anal My 0b Lett 
ntantial cunstruction—not elaborate, but with pleasing wtih Graddaknd “Sled 
detail—and were thorough modern n short, they ; 
were just the sort of houses that the average American \ form of wall construction which is recommended 
family longs for by the Bureau of Standards 

In due time they were finished and advertised. Many 
came to see them, but few bought rhe operator was S750 Add it up Phat’s a yearly cost to me 
entirely at a loss to know the reason The houses $2.5362.20—nearly $200 a month ‘rent’ or about $33 
sold for S15.000 each, at only a fair profit over their room! I can't afford to pay $200 a month rent and 
cost; they were leally suited to the average need I can’t afford to buy that hous 
the people who came to see them appeared to be the {nd there’s the whole “housing problem” in a nut 
sort of people he expected to find as customer Ihe 
operator agreed to carry a good portion of the cost 
mortgage What could the trouble? He asked one 
of his prespective customer whi had just «dee i 

net to buy t this time why the prospective cus 


tomer had reached that decision 
The man took from hi wcket an envelom 


back of which he had seratched some figures 


“There's the reason you can't sell vour houses 
said Let me explal In the first place, whether | 
pay, cash or part ish, there chargeable against my 
investment at least six per cent interest on $15,000 


That is S000 a vea Then there are taxes, which at 


$2.81 per $100 on a valuation of $12,000 is S337.20 











shell, so far as the individual is concerned. The Ameri- 
can family of which the prospective customer was the 
pokesman, six years ago would have thought they 
required a six-room house for comfortable existence, 
Now they live in “three rooms and bath,” and like it! 
They have a feeling they ought to be paying for their 
own home instead of “enriching” a landlord like the 
rest of the sixty per cent of our population, and they 
ire not quite weaned away from the good old days of 


low building costs, 

But, as a matter of fact, living conditions have un 
dergone a revolution in the past few years. To be 
sure, there are fewer houses per unit of population 
than there used to be, and the result is that in many 
cases two or three families are living where one lived 
before But the author doubts if we are any less com- 
fortable: we are simply learning to use our home 
space more economically. 

That state of affairs has led to a real challenge to 
nventive genius To produce devices which would utilize 
still more efficiently the space in a small home. Just as 
ge to ingenuity calls forth much wasted ef- 


nv challe 
fort, so we have been deluged of late with countless 
housing schemes and devices. A few h¥e stood the 
test. It is the purpose here to show how these are 
actually changing our former plan of daily existence. 

Take the case of the man who could not afford a 
six-room home. He lives in a three-room #partment 
at just half the cost to him of owning his own home. 
And those three rooms do the duty of six, because no 


purt of the home is allowed to be idle. There is a com- 


fortable living room with a fireplace, with no hint 
throughout the day that the two doors at one side 
‘conceal twin beds. These beds—full sized, substantial 





There is $25 insurance a year; $150 for coal, $200 for 
repairs, am guring : eo he house at 20 vears : : = . 
repairs, and figuring the life of the house at 20 year Section of a porous cement slab that is used in 
it would be out-of-date and worth little then even if much the same manner as wood 
in good condition—the amortization charge each year for outside facings 
“om 
gm 
| 
» % 
. 
~ 
r “een, ody 
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| i a af Le % ith 
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Small cottages built at Oakland, California, with all manner of space-saving devices, in order to reduce costs to a minimum 
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the use of the children. 





and comfortable, fold into 
an upright position with the 
bed clothes in place, and 
swing on pivots into closets 
behind the doors. They are 
swung out again and low- 
ered, ready for use, in a few 
seconds. 

In the dining 
other larger bed is concealed 
closet. The 


room an- 


in another 
kitchen is smaller than our 











mothers were accustomed to, 
but is much more conven- 
jently arranged and the 
housewife’s work is consid- 


erably easier. There is no 


need for a servant. At one 
end of the kitchen is a 
built-in “Pullman” break- 





Even the lowly but essen- 
tial ironing board is built 
into the wall. A long nar 
row door conceals a_shal- 
low alcove in which two 
ironing boards, a large and 
a small one, stand upright. 
The boards are ready for 
use simply by pulling them 
down into a horizontal posi- 
tion, 

One maker of a famous 
ready-cut house has just 
placed on the market a 
small dwelling which embod 
ies these features and 
others Fully half of the 
furniture is “built in,” in- 
eluding a breakfast corner, 








fast corner where breakfast 
and lunch are served at a 
great saving in labor. 
Father, mother and the children are just as comforta- 
ble as ever they were in a six-room house, and the 
housework is lessened by one-half. 

The kitchen arrangement deserves special attention. 
The four-burner gas stove with its oven, the sink, ice 
chest, cupboards and drawers are all built of steel into 


A form of construction that is steadily gaining favor: porous cement slabs during construction and 


as finished 


floor area occupied by a “man-sized” bath tub. But 
it has been done by making a deep well in one end of 
the tub, which is sunk beneath the floor. The bather 
then sits in an upright position, with the water around 
his shoulders, if he so desires, The deep basin is also 
useful for a foot bath or ae_e$small tub for 


stove. icebox, cupboards 
window seats, folding 
beds, ete. 

“What we are coming to,” said William L. Murphy, 
perhaps the most successful inventor of space-saving 
devices, and head of a nationwide organization, “is 
actually a revolution of our ideas of what a home 
And it has taken a mighty upheaval to 
People are not easily turned away 
from the modes of living 


should be. 
bring this about. 





one compact unit Mother 
doesn’t have to take a dozen 
steps to prepare a_ whole 
meal. She dumps the gar- 
bage into a chute that car- 
ries it outside the building. 

And remember, this is not 
an isolated instance. Thou- 
sands of families in our 
large cities are living in 
“folding” homes becanse the 
same economic conditions 
which force individual fami- 
lies into smaller quarters, 
force owners to provide this 
sort of dwelling. If a man 
cannot rent an eight-room 
apartment or house at a 
profit, he euts it into two 
four-room apartments and 
adds the equivalent of two 
rooms to each by the instal- 
lation of built-in 
devices, 

Many unique space-saving 
devices are now being used 


clever 








with which they have 
grown up. 

“The idea of the small 
house in which every inch 
of space is useful, origi- 
nated, or at least first 
gained prominence, in Cali- 
fornia where the housing 
problem is least acute, nota- 
bly in Los Angeles and later 
San Francisco, The idea 
has moved eastward steadily 
until it is just gripping the 
great centers of population 
in the East. Why this 
should have been I cannot 
explain. It simply hap- 
pened that the people of the 
West were more receptive to 
new building ideas. Stucco, 
for instance, is just gaining 
prominence as a_ building 
material in the East, while 
in sections. of California 
fully ninety per cent of the 
buildings are of stucco. 








successfully, One would 
think, say, that it wonld 
be impossible to reduce the 


Fabricated steel house made up of standardized panels, which sells at a low cost and can be added 


to at any time 


“But will people return - 
(Continued on page 87) 

















Left: Complete kitchen unit made of steel and in one piece, comprising stove, sink, dish storage, grocery storage, ice box and so on. Right. Breakfast and luncheon 
table and benches for the corner of the kitchen 
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A series of comparisons have been worked out from 
the performances of an airship of 2,000,000 cubic feet 
und those estimated for a vessel of 10,000,000 cubic feet, 
und are presented in the center panel. 

From these figures it will be seen that the endurance 
and weight-carrying capacity of the rigid airship ig 
merely a question of size. For the 10,000,000 cubic feet 
airship of the future the range is to almost all intents 


and purposes unlimited and the weight-carrying ¢a- 
pacity large. Some 200 tons lift will be available for 
fuel passengers and freight and the endurance at 


cruising speed of 45 m.p.h. works out to approximately 
weeks and the range to some 20,000 miles or 
nearly once round the world. 


For the present, however, an airship of this size ex- 


three 


ists only in the imagination and it will be of greater 
interest to consider the commercial prospects of an air- 
ship already building. Air Commodore E. M. Maitland, 


SU 
rm . ° . 
2 . : ~ 
lomorrow’s Airships 
A Survey of What Has Been Done in Commercial Aviation and Its Bearing on the Future 
By Major George Whale, Late R.A.F. 
PIV HE present age is one of hustle in the endeavor to length, while all outside surfaces such as fins, cars, etc., 
| reconstruct prosperity er the devust wo ¢ ‘ are more truly streamlined than was the practice in 
vVhat has been pra | i World W I e man earlier ships 
f business, the s ng of time means increased profits Twenty-five passengers can be accommodated in the 
ind since most of wh men spend considerable por car and the journey is accomplished in comfort, hot 
tion of their working days in traveling. any means of meals being served en route. The scheduled time from 
educing the hours occupied by the journeys, either l'riederichshafen to Berlin was fixed originally at seven 
er land ! cross the oceans, W be undoubtedly hours, but the journey in favorable weather has been 
welcome accomplished in half that time. This service was main 
It would appear that we have reached by now almost tained throughout the autumn months when the airship 
the maximum speed whicl in be accomplished ove returned to the constructional station in order that an 
land by the express train, and across the sea by steam extra section of hull might be added to increase her 
ship rhere is left o1 one other means of transport capacity It was intended that the “Bodensee” and a 
ind that is via alr The two forms of aircraft. the sister ship of similar design carry out a service during 
tirship and the heavier-than-air machine, received an the summer by means of which Stockholm would be 
enormous impetus from the recognition of their value brought within much easier access of the German 
for war purposes md reached a state of development capital 
in five years which would not have been achieved in It seems reasonable to assume that if such success 


Undoubtedly a future exists 


twenty in times of peace 
for both types of aircraft in the realms of commerce, 
end it is anticipated that the time will come when 


the airship will usurp the functions of the fast-going 
ocean steamers, while the airplane will tuke over the 
traffic now borne by express trains and fast cross- 
channel boats It will be seen, therefore, that the uses 


of the two types should not conflict, but that each will 
complement of the other 
1 of airplane has been 


that 


uct as the 
Until 


discovered, it 


desig 


some entirely new 


fair to assume no heavier 


See TIS 


than-air machine is capable 


an airship of small proportions, then infi 
results will building an air- 
In the case of the British rigid airship 


has attended 
nitely greater accrue by 
ship of size 
“R-34,." when sufficient 
the transatlantic flight 
of disposable lift available for passengers or 


make such a trip a 


petrol has been taken to render 
u safe undertaking, the margin 
merchan 
dise is not enough to commercial 
proposition 

Fortunately for the airship, in 
airplane, the percentage of disposable lift increases with 


contradiction to the 


the size of the ship and the weight to power ratio de- 


C.M.G., D.S.O., R.A.F., the head of the British Airship 
Service, gave certain facts and figures in a lecture be 
fore the Royal Society of Arts in London a few months 
ago. These are particularly valuable as being the first 
which can be regarded in any way as official. The type 
of airship chosen for the occasion was “R-38” (now 
known as “ZR-2"), which has been purchased by the 
American Government and is nearing completion at her 
constructional station. Air Commodore Maitland chose 
an airship of this capacity since nobody could deny the 
possibility of building one of this size, although he had 

worked figures for a 4,000, 





























of undertaking non-stop OOO cubie foot ship which 
flights over a distance ex gave still better results, 
ceeding 2000 miles, carrying . 3 : oo a 7 ae ; The “R34” " 
pense doerenbieny sedyrwtes SOME DIRIGIBLE FIGURES OF THE PRESENT AND THE FUTURE caus at 96 teen a 
other hand, as will be shown _ . . . = ' = Se peinee feet. She could carry 15 
later, the airship exists to Performance 2,000,000 Cu. Ft. Ship 10,000,000 Cu. Ft. Ship tons for 50 hours at a con- 
day which can be trans SE MN ns nn eth eendadeaadeateeees 66.6 tons 303.6 tons tinuous air speed of 60 m.p.h. 
formed into a paying com Disposable lift Serrrrrrr rer rere ° 38.8 tons 200 tons (approx) The assumption was made 
mercial proposition, and in Allowance for crew, water ballast etc.... 11 tons 30 tons that she would fly about 
addition, the transatlantic Available lift for fuel and freight. 27.8 tons 170 tons 2500 heurs in the year at an 
flight of the British airship ass ————_—_—_—_——— —________ average ground speed of 45 
“R-34" has proved that such Full speed (10% less than full power)... 64.3 kts (74 mph) 75 kts (86.3 mph) m.p.h., although confidence 
flights will present no diffi 1,800 H.P 6,000 H.P. was felt that the higher 
culty to an improved model Petrol consumption/hr. ...... err 972 Ibs (135 galls) 3,240 Ibs (450 galls) speed could be maintained. 
of an airship of this type Oil consumption/hr 97 lbs (11 galls) 324 Ibs (36 galls) This would yield a yearly 
By arguing on these lines, eee Cs eeenieneareesias ground mileage of 112,000 
we may assume that for Cruising speed (fast). 43 kts (51.8 mph) 60 kts (69 mph) miles and allowed the air- 
jong distance flights over 790 HP. 3,700 H.P. ship to be laid up for three 
the oceans or vast tracts of Petrol consumption/hr 427 Ibs (59 galls) 2,000 Ibs (278 galls) months each year. 
broken and  unpopulated Oil consumption /hr 43 lbs (5 galls) 200 Ibs (22 galls) The cost of such a ship on 
country, the airship will be a ts ee ee eee war figures is £400,000 
found to be the more Cruising speed (slow) 40 kts (46 mph) 45 kts (51.8 mph) (about $1,450,000, but it is 
suitable = 610 H.P. 7 1,800 HP. agreed that with standardi- 
I p to the present time, al Petrol consumption hr aoe 327 Ibs (45 galls) 927 Ibs (135 galls) zation the price should be 
though nearly three years Oil consumption/hr 3 Ibs (4 galls) 97 Ibs (11 galls) reduced to £200,000 (about 
have elapsed since the —— ae aes — $720,000). 
signing of the armistice, it is The cost of a base station 
consisting of sheds, gas 











disappointing to read that 
very little progress has been 
made In England a commercial airship 
seems to be regarded and highly hazardous 
undertaking Various proposals have been made by 
a combine of the several firms which built rigid air 
ships to the orders of the Government, to certain steam 
the airship. The Air Min 

and is understood to be 


company 


is a new 


ship companies to exploit 
istry has approached 


willing to lease certain of the service airships for a 


been 


series of experimental passenger flights 

The Germans, thanks to the genius of the late Count 
Zeppelin, have been from the beginning the pioneers as 
In the year 1910 
Actien Gesell 


far as the rigid airship is concerned 
a company styled the Deutsche Luftfahrt 
schaft was formed to run a commercial Zeppelin service 
vessels 


and proved = singularly successful. Four 

were utilized, namely, “Schwaben,” “Victoria Luise,” 
“Hansa” and “Sachsen.” During the period 1910 to 
1914 over 17,000 passengers were carried a total dis- 


tance of over 100,000 miles without incurring a single 


fatal accident 
At the conclusion of the war a small airship called 


the “Bodensee” was designed and built with quite re- 
markable rapidity and not so very long ago a 


service was inaugurated between the Swiss frontier and 
This airship, in comparison with the war-time 
only 650,000 


Bertin. 
Zeppelins, is much smaller, being 
cubie feet against the 2 million cubic feet capacity of 
the latter. In design, too, she differs quite considerably, 
being much greater in diameter as compared with her 


some 


creases. In the airship the capacity, and therefore the 
gross lift, increases as the cube of the dimensions; so 
that a comparatively small 
panied by an enormous gain in lift, while the resulting 
increase in the weight of the structure is nothing like 


increase in size is accom- 


proportional. 

To give an example, the airship of 10,000,000 cubic 
feet capacity has five times the lift of the 
2,000,000 cubic feét capacity airship, but the length of 
is only 1.7 times greater and therefore the 
the structure only five times greater (1.7)*. 
the useful lift, that is, lift 
and merchandise, 


present 


the former 
weight of 
Moreover proportion of 
available for fuel, 
is well over 50 per cent when compared with gross lift. 

Bearing these facts in mind the following table shows 


crew, passengers 


the gain in lift and slight increase in length for air- 
ships ranging between 2,000,000 and 10,000,000 cubic 
feet: 
Capacity in Gross Lift Length Diameter 
cubic feet in tons in feet in feet 
2 000,000 60.7 643 79 
3.000,000 91.1 736 90.4 
4,000,000 21.4 810 99.5 
5,000,000 151.8 872 107.2 
6,000,000 182.2 927 113.9 
7,000,000 212.5 976 119.9 
8,000,000 242.8 1,021 125.5 
9,000,000 273.3 1,061 130.4 
10,000,000 303.6 1,100 135.1 


plant, workshops and land- 
ing rights over surrounding ground is £550,000 (about 
$1,980,000) or with shed to house one ship, £400,000 
(about $1,440,000). A mooring equipped with 
mooring mast, gas plant and small stores, etc., would 
cost £45,000 (about $162,000). Five houses will allow 
services to be maintained between all parts of the 
British Empire. 

The route proposed for working out the cost per ton 
mile is England to India via Cairo. In England and 
Cairo double sheds would be erected and in India @ 
mooring station. Four airships would be working on 
this route, each flying 2500 hours, and with this arrange- 
ment a weekly service each way would be possible. 

Each airship would carry 15 tons load for a journey 
of 50 hours. The flying time from England figures out 
as follows: To Egypt, 2 days; India, 4% days; South 
Africa, 6 days; Australia, 9% days. 

Various figures have been given for the cost per ton- 
mile for an airplane service, and these seem to estab- 
lish the fact that the airship is decidedly cheaper to 
exploit as a medium of transport. If the cost can be 
reduced, as Air Commodore Maitland to a 
much lower rate per ton-mile by building airships of 
4,000,000 cubic feet capacity, passenger fares will be 
able to compete with steamship rates when the saving 
of time is taken into consideration. 

A second scheme has heen worked out in full detail 
for a proposed service between London and New York. 

(Continued on page 88) 
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How Knowledge and Consideration of Every Factor Can Increase the Farmer’s Return 


© organized industry yields returns that are as 
N widely different as those obtained in agriculture. 
If these differences could be accounted for by the vary- 
ing qualities of land, they might seem natural; but 
they occur as well on land realizing similar conditions. 

Moreover, the international statistics reveal that 
the average yield is low all over the world; besides a 
comparatively few good yields, by far the greater num- 
ber are small. 

These facts are most significant; and as all who are 
conversant with practical farming very well know, they 
must be ascribed to the unappropriated conditions of 
production. As a matter of fact, agriculture, which is 
a very difficult industry, requiring for its proper work- 
ing a wider scientific knowledge than any other, is too 
often carried on in the most indifferent fashion. 

Numerous experiments carried out in ali countries 
have proved that practically no soil is rich enough 
to produce maximum crops, and various means of in- 
creasing production have been pointed to, Hence more 
intensive agriculture with higher yields, but yet here 
several factors that influence the crops were either not 
taken into account or were not given attention which 
they deserve; so that finally synthetic crop production 
was evolved which brings the possibility of the soil to 
its very limit. 

It represents the most advanced stage of crop pro- 
duction, and is, after all, the only sound one. It is 
based on the knowledge of the various factors which 
influence the crops; it has the advantage of being 
applicable in all countries, whatever the prevailing con- 
ditions, because it takes them into account. They are 
the same everywhere although their value varies prac- 
tically with every case, so that no easy general rule 
can be applied, but a previous investigation becomes 
necessary. This investigation bears not only on the 
soil, but also on the climate, local conditions, and the 
possible improvements. To this impfoved situation 
the most suitable crops are adapted, the soil being 


By Henry Vendelmans, Agricultural Engineer 


worked by the most suitable machinery and implements. 
This means a process of selection from beginning to 
end, which by its cumulative influence not only allows 
increased yields on good land, but also tends toward 
bringing the capacity of poor soil close to that of good 
soil and brings practically all waste land within the 
scope of reclamation. Although full results could 
hardly be expected from the first, they are very marked 
already and go on improving for perhaps three years 
until the limit of the possibility is reached. The 
successive improvements may lead to new possibilities 
in the shape of more valuable crops which become 
adaptable to the site. When this is accomplished, ro- 
tations as they now exist become obsolete and are aban- 
doned in favor of such system of cropping that yields 
the highest return. One of the consequences is that 
wheat which has been held to be the staple crop is no 
longer necessarily considered such and very often will 
make room for better paying propositions, 

In the following survey of the process which cannot 
possibly cover the whole matter, several interesting 
points are recorded, 

Synthetic agriculture not only investigates into the 
composition of the soil, but also into its geological 
origin, which is often more important as giving infor- 
mation about the assimilability of the components; but 
whatever the composition be it is practically never 
considered rich enough in available feeding elements to 
supply the food for abundant crops; so sometimes the 
quantities of manures and chemicals supplemented are 
extraordinarily high in comparison with what used to 
be considered a liberal dressing. 

For instance, on good land potatoes may receive 
sometimes, in addition to 8 to 10 tons of farm manure, 
as much as 10 to 12 ewt. of superphosphates, from 7 
to 9 ewt. of potash salts, 6 to 7 ewt. of nitrate of soda, 
and so on. Pastures: 10 ewt. of basic slag, 4 to 6 ewt. 
of kainit, and 2 or 21% ewt. of nitrate to the acre 
every year, according to the quantity of crops taken. 


Also more attention is directed toward lime or 
chalk. In many a soil it gives exceptional resulis, 
thanks as much to its flocculating property, and the 
creation of an appropriate medium for favorable bac 
teria, as to the supplying of wanted food. The physical 
conditions of the soil and the subsoil are of far more 
consequence than they used to be considered. The 
coarseness or fineness of the particles affect to a 
great extent the availability of their contents, the 
power of retaining chemicals, water and fertilizing so- 
lutions, the development of roots, the aeration of the 
soil, its permeability, etc.; the proportion and quality 
of the humus. Humus is greatly responsible for the 
capacity of the soil for retaining moisture; probably as 
many crops are prevented from reaching full develop- 
ment from shortage of needful moisture as from a lack 
of food. 

A good supply of humus yields a more favorable me- 
dium for aerobic bacterial life, Excess of humus keeps 
the soil unduly wet, cold and acid, and may be cor 
rected by applying lime and aerating the soil. Prac- 
tically 90 per cent of arable land is insufficiently pro- 
vided with humus, Shortage of humus can be cor- 
rected by organic manures, green or otherwise, Some- 
times no farm manure is produced, but even where it 
exists the quantity is quite unequal to the require- 
ments of the land. Therefore recourse must be had to 
green manures; as a rule leguminosae are used, They 
are only exceptionally grown as main crops, but are 
constantly used as catch crops, either on the inter- 
cropping or the aftercropping principle. In synthetic 
agriculture they cannot be dispensed with altogether. 

They not only act on the lines indicated above. but 
also enrich the soil in nitrogen, act favorably on the 
bacteria of nitrification, bring a good deal of water. into 
the soil and darken its color. This latter point, al- 
though quite important, seems only to be appreciated 
by horticulturists. 

(Continued on page 88) 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
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Japan and a Big Navy 
To the Editor of the Scientiric AMERICAN: 

In the editorial column of your magazine of May 28, 
1921, you take up the question of naval disarmament 
and urge that the United States economize because 
England has scrapped a large part of her navy. It is 
agreed that disarmament would be a good thing and 
we all hope that the day is not far distant when all 
forms of military equipment will be as far out of date 
as hoop-skirts, but there are a few important facts 
that we must not overlook before beating our swords 
into pruning hooks. 

For instance, the naval appropriation of our little 
neighbor across the Pacific for 1921 is just about a half 
a billion yen. Now a yen is only equal to fifty cents 
in American money, but considering the differencé in 
pay of Japanese and American seamen and ship-build- 
ers, it equals about two dollars. That brings their 
half a billion yen up to about a billion dollars against 
our proposed half a billion. You have correctly stated 
that naval strength is relative. How long will it be 
that we will have a relatively strong navy if we do 
not keep on the increase? So much for that. 

Now, the question is what is Japan building such a 
havy for? She cannot afford such an expensive play- 
thing one-tenth as much as we can. Surely the Chi- 
hese or Koreans are not going to jump on them. Eng- 
land and her colonies have no quarrel with Japan. 
Furthermore, there is a treaty between them. There is 
nothing that we want that belongs to the Japs. They 
know that we are not likely to attack them. Therefore, 
they know that they do not need a navy to defend 
themselves. There is only one answer left and that is 
they intend starting a war of their own. And their 
only possible opponent is the U. S. A. And Alaska and 
the Philippines are a prize worth going after. And 
after that the Hawaiian Islands and our own Pacific 
coast and an indemnity. 

History has proven that a small navy is worse than 





no navy at all. It only sacrifices brave men and good 
material. A navy at the bottom of the sea should never 
have been built. Therefore, if we are to have a navy 
at all, we must have one that will overwhelm all possi- 
ble enemies and do it easily. We must put economy 
out of our mind and think only of efficiency until that 
day dawns when we will all send our navies to the 
scrap heap. 

And the one grand argument for world disarmament 
is to show the world that we are capable of building 
so much faster and better than they, that they will see 
the hopelessness of trying to compete and decide that 
the best plan is to agree to universal disarmament and 
arbitration of all international disputes. Not one man 
in a million would think of picking a quarrel with 
Jack Dempsey. But when Jack gets out of condition 
and goes back to a second rater, they will all be willing 
to take a crack at him. 

Disagreeable as these facts are we must recognize 
them and act accordingly. And the only logical thing 
for us to do is to build such an overwhelmingly large 
navy that when the world conference for disarmament 
sits the offending nation will not dare to hold out 
against the rest of the world. If they are on anywhere 
near an equal footing there is a chance to quibble and 
refuse as she has done before. And what is more im- 
portant still, if she refuses to see the hand-writing on 
the wall and insists in starting a war, we must be so 
thoroughly able to knock the rays from the sun of the 
Japanese battle flag that it will never appear on the 
horizon again. 

I am surprised, indeed, that such an admirable paper 
as the Screntiric AMERICAN should fail to read the 
signs of the times. Instead of heckling the Senate into 
cutting down the Naval appropriation in order that the 
American people may have a little more money to spend 
on Fords, prize fights and moving pictures, it should 
urge the creation of a mighty armada and an over- 
whelming air force which are the only possible means 
of bringing about world peace. 

Histéry has proved that there is no other course 
possible. The surest way to provoke a quarrel is to 
be almost as good as the other fellow, or to even let 
the other fellow think he is as good as you are. Na- 
poleon thought he could conquer the world and did, 
almost. Germany thought she could do the same 
thing and so nearly succeeded that there was no fun 
in it. Japan has evidently not learned her lesson and 
until she has, we must build, build, build until she 


sees the hopelessness and folly of her ways or else so 
punish her that she, like the kaiser, will no longer be 
a menace to fhe human race. 

As a peace-living citizen, a Naval reservist, a veteran 
of the late war, a fairly heavy tax-payer and the father 
of a family which I hope will be able to grow up to 
manhood and womanhood and end their days without 
having to face the privation and hardships of another 
war, I have given deep study to the matter and try as 
I may, I can see no other solution to the world’s most 
important question, F, P. ArRcHER. 

Wilkes-Barre, Pa. 

P. S.—Upon second thought, I believe you printed that 
editorial just to start something. You have. Go ahead 
and publish the answers if there are not too many of 
them. 

[/f our correspondent is right in hia estimate of 
Japanese policies his point is well made, We think he 
is wrong.—EpiTor. | 


Why It Has Been So Hot 


To the Editor of the Screntiric AMERICAN: 

I enclose a weather prediction and statement of the 
cause of the extreme heat of the last few days, from 
the pen of our local weather prophet who furnishes 
forecasts for one of our dailies. This organ is sup- 
posed to be under fairly intelligent management, but 
evidently prints this yarn with complete faith in its 
authenticity. Its author views the solar system from 
the top of the ten-story newspaper building (in which 
he operates the elevator), and arrives at the remarka- 
ble conclusions set forth in the printed item. I read 
it with a mixture of interest and amusement which 
I hope may be shared by your readers. Here is what 
he says: 

“It is likely that the whole solar system is passing 
through a zone of heat, as it sometimes does. Such 
heated zones are created by a nearer approach to 
some stars or sometimes by the combustion of a 
comet, There was an instance of the earth passing 
through such a zone in 1833, where the disintegration 
of a comet was believed to be the cause.” 

Let us trust that the solar system will soon get 
through the heated zone that it has encountered in 
space; and perhaps it is given to hope that it will not 
next run into a damp region of the universe that will 
result in excessive precipitation! J. 8. C. 

Battle Creek, 
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Left: Towing carriage of the ex- 
perimental model basin of the 
Navy Department, where hull de- 
signs are tested. Right: Model | 
of “NC-4” flying boat in wind | 
tunnel. — - : — 


With Model Basin and Wind-Tunnel 


How Our Naval Constructors Check Up Their Designs by Means of Miniature Hulls and Model Airplanes 














2 agnor of technical and shipbuilding circles there the “Michigan” is obliged to use only 12.850. More ers are put on the tiny shafts which are revolved by 


is not much known of an interesting establish over, the saving in the necessary weight of machinery small electric motors so as to drive the model through 

ment in Washington which has contributed in no Small was available for considerable increase in the weight the water. By measuring the horsepower taken by the 
degree to the development of the American Navy during of guns and armor, making the “Michigan” a more motors and the speed of the model in the water and 
the last twenty years and to its success in the Great powerful fighting ship comparing this power with the resistance of the mode 
War. It is known as the Experimental Model Basin, One of the accompanying illustrations shows the in- as previously found, it is possible to know whether the 
and consists of a large laberatory where researches terior @f the testing basin, which is 455 feet long, 42 propellers are of the proper size and form to be eff- 
are mide to determine, by making small wood models feet wide, and 14 feet deep, all enclosed in a building to cient when used on the full-sized ship. If the propellers 
and towing them in a miniature ocean, the best form permit experiments being made in all kinds of weather. do not work well, others are made and tested until good 
or shape for the under-water part of all naval vessels On either side of the basin are heavy steel rails on results are obtained. By these tests it is possible to 
It is possible in this manner to know long before a which runs a traveling crane, or towering carriage, know exactly how much power is needed for the ship 
ship is built just how much power must be generated driven by electric motors in a manner quite similar to und at what revolutions per minute the propeller will 
by the boilers and the engines to drive the ship at sea . street car run 
at its designed speed The models, twenty feet in length, are made of wood The facilities of the testing basin are used to a large 

When it is considered that each of the great battle by expert model makers, as exact copies of the under- extent by private shipbuilding companies to test the 
cruisers, S50 feet in length, now building for the water part of the ship to be built Another view on models of merchant ships. For such test they are re 
American Navy, will require 180,000 horsepower to this page shows the model of a fast cruiser being fin- quired to pay the actual cost to the Government 
make a speed of >} knots or practically 3S land miles ished by i model maker and inspected by the Naval about S500 for each model tested. 
per hour, and that each will cost when completed and — constructor in charge of the Model Basin. When fin The same principles used in testing ship models are 
ready for battle about $36,000,000 the importance ol ished, the model is placed in the water, ballast added also used for testing models of airplanes and dirigibles, 
the work done at this laboratory w be better undet until its draft corresponds to that of the ship, and then ro assist in the development of Naval aircraft the 
stood. When ship is said to require 180,000 horse put under the towing carriage to which it is attached Navy Department in 1913 added a large wind tunnel to 
power it means that the strength at | force of the ma by a spring scale which weighs the force required to the laboratory equipment, The tunnel, which is the 
chinery applied through the propellers to the water is pull it in the water at different speeds largest in the world, consists of a large air pipe, having 
as great as if it were drawn through the er at Fortunately, it is not necessary to pull the model at a section eight feet by eight feet, through which the 
the top speed by 180,000 horses If the resistance of the same speed as the ship but at a much lower speed. air is blown by a 500-horsepower motor-driven fan, A 
the ship can be reduced by even one per cent, it means Thus for a ship 500 feet in length to run at 20 Knots wind speed as high as 150 miles per hour may be ob 
that the work which would require 1800 horses to do { is necessary to tow a twenty-foot model only one- tained. In another view is shown the model of the 
can be saved fifth as faust. or at 4 knots. Where the model has been seaplane “NC-4" in position inside the tunnel, ready for 

In 1806, when the large expansion of the Navy began, tested at a number of different speeds, suy from 1 to the test The models are made 36 inches wide: that is 
the Navy Department obtained uthority from Con t knots, the corresponding resistance of the ship at to say, from one-eighth to one-fortieth as large as the 
gress to build the Model Basin and to equip it for its speeds from 5 to 20 knots is readily found by taking full-sized airplane, depending on the magnitude of the 
important work in the construction of new ships Le into consideration the difference in weight or displace- finished machine. 
fore that time and until it was completed and put in ment between the two hy setting the model at different angles to the wind 
operation in 1900, it was necessary for the Naval con After the model resistance is measured, the propell und weighing the lifting force and resistance of the 


model, it is possible for the constructors 
compute in advance how much weight the 
airplane will carry and how much power 
will be required to drive it. Also, what is 
even more important for a flying machine, 
they can tell whether it will balance prop 
erly in the air and stay right side up. Ia 
the early development of airplanes many 
valuable lives were sacrificed because of 
lack of this quality, and quite aside from 
the ordinary engineering considerations 
of economy and efficient operation, this 
saving of skilled man-power is someting 
well worth the cost of the wind tunnel, 
alike on engineering and on humanitarian 
grounds, 

In the design and construction of the 
Navy seaplane “NC-4” the first aircraft @ 
cross the Atlantic Ocean, careful model 
tests were made of models both in the 
wind tunnel and in the model basin @ 
insure that the craft when built would 0 
what was expected of it. The success of 
this design is ample evidence of the value 
of model tests of seaplanes. Incidentally, 
the seaplane, with the opportunity it 


structors to depend in the design of new 








ships, on experience with previous ships 
and on what they could learn from Euro 
pean testing basins, particularly from 
England where the method wus first de 
veloped by Dr. William Froude. Without 
such a basin the American constructors 
were at a great disadvantage before 
this scientific method of ship design was 
introduced, from the days of the “Consti 
tution” and other famous frigates down to 
the iron-clad vessels of the Civil War, 
they had shown themselves capable of de- 
signing as fast and powerful war ships 
as could be built by any other nation. So 
in building up a new and greater navy, 
a model basin was a necessity if America 


wus not to lag behind its possible com- 
petitors in sea wartare 
To illustrate the saving in power made 


possible by the new methods, compari 
son of the battleships “Connecticut” and 
“Michigan” may be given. The first was 
designed by the old methods and the sec 
ond by the model basin method These 


two vessels are of exactly the same 














length and displacement, but to make — gives to use wind tunnel and model basin 
their designed speed of 18 knots the “Con Applying the finishing touches to a model hull of a future battleship, under in conjunction, presents a new combina 
necticut” requires 15,475 horsepower and the supervision of naval constructor tion in the experience of the engineer. 
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Steaming the Tobacco Field 

“ URNING plant-bed land” is a fa 
miliar phrase in the’ tobacco 
growing areas of the South, where open 
fires are built on the plot of ground to 
destroy weeds and other extraneous 
growth before tobacco seeds are sown to 
produce seedlings for transplanting. The 
tobacco-producing district of the Connect 
jeut Valley is replacing this method by a 
steaming process—an inverted pan is 
employed in driving steam into the soil 
The equipment used in sterilizing to 
bacco seed beds, thereby eliminating the 
practice of an intensive burning of brush 








spray carries depends a great deal upon 
whether it is directed with or against 
prevailing winds. Where possible the 
spraying is carried on with the wind, 

It is claimed by highway engineers in 
charge of this construction work that 
where sufficient oil is used this method is 
very effective and the cost will, no doubt, 
not be excessive. 


The Platform Corn Harvester 
os is one of America’s big crops, 
and its magnitude alone would sug- 
gest the difficulty of the task in harvesting 
the immense acreage. Moreover, coern- 
harvesting is limited to a few days if 








and wood on the land, consists of: <A 
portable boiler of 20-horsepower; heavy 
%-inch steam hose, 25 feet long; %4-inch 


Boiler and auxiliary apparatus for sterilizing tobacco seed beds, connected for 


practical performance 


the feeding value of the fodder is to be 
completely realized. Speed is essential to 
cutting the corn for silage or fodder. 





iron pipe long enough to convey the steam 
from the boiler to all portions of the seed 
beds; heavy canvas or burlap, 216 feet 
square; a steaming pan to cover an area 
of about 72 square feet. 

The boiler is placed close to the bed, 
and the inverted pan is set on one end of 
a bed with its inlet nearest the boiler. 
Soil banked around the edges of the pan 
traps the steam. Pressure in the boiler 
is maintained at 100 pounds, 70 pounds of 
steam being the minimum for effective 
sterilization. Thirty minutes’ steaming is 
sufficient for a given area, the pan being 
moved along to a fresh spot. The soil is 
so improved that less fertilizer is re- 
quired to produce thrifty seedlings. The 
apparatus designed for tobacco beds, with 
slight modifications, can be applied in soil 
steaming in greenhouses, outside frames, 
and even in open fields. Plant diseases 
are thereby eliminated as well as weed 
growth stifled by killing the seeds of ex- 








Heuce, the value of a platform harvester 
which can be purchased or made at 
home, The photograph herewith describes 
the two-row harvester. Two men with a 
platform harvester and one horse can cut 
and shock as much corn in a day as three 
men cutting by hand. 

This machine is a sled platform or a 
platform mounted on small wheels, with 
knives attached for cutting the stalks. 
Home-made platform harvesters can either 
be mounted on sled runners or on wheels. 
The harvester is pulled by one horse and 
cuts two rows at a time. Two men ride 
on the platform to catch and support the 
stalks as they are knifed. When cutting 
corn for fodder, the horse is halted when 
the shock is ‘reached, the operators carry 
the cut corn to the shock, return to the 
cutter, and proceed toward the next shock. 

The original cost of a platform har 
vester ranges from $20 to $50, depending 








traneous growth, and the way is thus laid 
open for a bumper crop in the absence of 
such competition. 


When Oil Stops the Shifting Sands 
ETWEEN Pendleton in Eastern Oregon and the 
mouth of the Columbia River the building and 

maintaining of the Columbia Highway has met aggra- 
vating conditions caused by the careless conduct of the 
wind that blows upstream almost constantly through 
the summer months. The high waters of 


Platform corn harvester in operation. 


men cutting by hand 


and a tracto: which draws the oiling rig and supplies 
steam to the compressor tanks carried on a_ trailer. 
The oil is heated by the steam and is forced through 
a hose with a nozzle made of a short piece of half-inch 
pipe. The oil is atomized by the steam and is sent in 
a fine spray for 100 feet or more, The distance the 


Two men with this machine drawn by 
one horse can cut and shock as much corn in one day as three 


on the make-up of the machine. Devoid 
of many movable parts, the repair bills 
are almost negligible. Sharpening the 
knives usually represents the expense of 
upkeep. It is estimated that the machine can be oper- 
ated at a cost of twenty-five cents an acre. Cutting 
corn with a corn binder is much more expensive, 
to take no account of the expensive investment of ac- 
quiring a cornbinder., 


Non-Metallic Gear Material 





the Columbia River in the spring carry 
down huge deposits of sand and silt. 
When the waters have gone down the 
sand remains, dries out and the wind 
carrying it away forms dunes similar to 
those found along the ocean beach or on 
the shores of Lake Michigan. 

These constantly shifting sand dunes 
had to be tamed in some manner so after 
unsuccessful efforts to regulate things 
und to keep the dunes from encroaching 
upon the newly constructed stretches of 
highway it was decided to use oil. The 
oil was applied to the slopes as well as 
to the shifting sands as far as possible on 
either side of the road. 





[ to a few years ago practically all 

noiseless gears were made from raw- 
hide or hard fiber. Both of these mate- 
rials are unsuitable for timing gears, be- 
cause they swell and distort when im 
mersed in oil, Recently a number of non 
metallic materials have been developed 
which have sufliciently high mechanical 
properties to permit of their use in toothed 
gearing and are non-sonorous and imper 
vious to oil and alkalis. One of the latest 
of these materials contains two basic ele 
ments, a phenol-formaldehyde condensa 
tion product and a fabric. 

The material is as strong as cast iron, 
is not affected by moisture or oil, is of a 
high dielectric strength and is inert, in 








The equipment for oiling the sands 
consists of two supply tanks or drums 








The apparatus used in putting down the oil to make a road on sand 





soluble, and resistant to most acids, 




















Condition of the Columbia River highway through the sand-dune district before (left) and after (right) the application of oil to the sand formation. The left- 


hand picture is actually of a finished and graded section of the highway, little as it appears so 
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Transporting Electric Current 


Modern Transmission Lines and the Manner of Their Construction 


NE of the great advat rT aR 
source of power |i the ease | 
and certainty with whicl q Y 
the power may be transmit 


point to point 


ted from 
This is one of the basic ren 





sons for the gigantic devel 
water-powel 


Such 


opments or 
sites in recent years 
sites are often in locations 
far from any of the points 


where power is to be used 


The nearest point of con 
sumption may be 100, 200 or 
even more, miles away. The 
natural obstacies that in 


tervene may ix quent and 
formidable. Where long dis 
tances are involved, the volt- 


age is naturally set at an 





excessively high level: so 


that the 
mission becomes complicated 


problem of trans 
with safety questions involv 
The 


cross-section of con 


ing property and life 
total 


ductor may be very consid 





By J. F. Springer 








pendicularly bisected by it. 
The sides of the triangle 
may extend from the ends of 
this base to points on op. 
posite sides of the pole. The 





result of this arrangement 
is to provide the gin pole 
with a broad base. When 


this base is put into contaet 
with the ground—as by lift- 
ing the opposite end of the 
gin pole—and held against 
slipping, by stakes or other- 
wise, the gin pole may be 
made to rotate upward, on 
its triangular base as a 
hinge, by pulling on the 
ropes. This pulling may be 
done by hoisting engines or 
by man power. After the 
pole has been pulled up 
somewhat, its smaller end 
may be secured to a suit- 
able point on the framework 
of the narrow tower. The 
foot of the tower is pre 
vented from slipping by 
wooden stakes driven into 
the ground or by some 








erable, because of the 
amount of current that is to 
be transmitted This will 
be accentuated where some 
other metal than copper (as aluminum) 
In addition to the strictly engineering 
transmission engineer must 
development, including the transmission 
make a profit. The reader may 
gather from the foregoing outline that the transmission 
often become one of considerable diffi 


is employed. 
matters, the 

The entire 
must 


consider cost 
line, 
reasonable perhaps 
problem 
culty. 
In the older days 
and the voltage low, the wooden 
ficient And today, where it is merely 
supporting telegraph, telephone, electric light and trol 
It is usually of 


may 


short 
suf- 


were 
pole was found 
a question of 


when the distances 


ley lines, the pole is in general use 
wood, but is sometimes of concrete or steel. But the 
steel tower is now rapidly coming into use, especially 
where heavy currents of high voltage are to be trans- 
mitted. 

The wireless tower is a related affair. Its function 
is to support the aerial. While there are relatively 
few to erect, each unit may easily be a very consid- 
structure In fact, the tallest towers 


erable steel 

















Another representative design for a modern all- 
steel tower 


Economy is the object of this surprising method of assembling the towers on the ground and tilting 


them up into the vertical position 


erected in recent years are probably nearly all to be 
classed as wireless towers. 

The wooden pole is in great use in connection with 
the transmission of electric current, especially where 
the weights to be carried are not excessive and where 
ground of the conducting wires or 
cables is permissible. The erection of long, unwieldy 
and heavy poles is no trifling problem, especially if it 
be required that the expense per pole be kept at a low 
method makes use of a derrick mounted 
on four If the poles are to be alongside a 
railway or trolley track, the movable derrick may have 
a track car for its supporting element. Mr. W. A. 
Ladue, a superintendent of a New Jersey public serv- 
ice company, built some years ago a special derrick 
wagon, which is able to erect poles at points 10 feet 
from the wagon. The derrick mast is supported at a 
point between the ends by an axle and a universal 
joint. It is temporarily guyed back by ropes attached 
to a ring at the top and to convenient points of at- 
tachment near by. The use of this apparatus may be 
taken as fairly representative of up-to-date practice 
with poles. 

The wooden pole is, however, becoming obsolete where 
heavy power currents have to be transmitted consid- 
To get the wires up to new levels 
requirements that 
Some- 


nearness to the 


level One 


wheels. 


erable distances. 
and to carry heavier weights are 
have been met by the use of steel structures. 
times the towers are very considerable affairs, so that 
their actual erection at an economical expenditure re- 
quires careful attention. An analogous structure is the 
tower for a modern wind-mill. These are erected in 
more than one way. Sometimes the complete tower is 
built in a horizontal position on the ground, and then 
the whole affair is set up on its base. At other times 
the structure rises piecemeal from the ground up. 

If the tower has quite a narrow base, it may be 
classed as a pole and be erected similarly. Likewise, 
the structure to be set up on end may be two adjacent 
uprights of a tower and the connecting framework. 
This may be set up after the manner of a tower with a 


narrow base. The procedure may pursue the following 


lines. The gin pole is relied on as the erecting ap- 
pliance. In the present case, this may consist of a 
long-and fairly heavy pole pierced transversely at 


intervals. A pair of wheels as an axle may be used 
to help in the transportation of the pole and in the 
earlier part of the operation of upending it. ‘The axle 
may be passed through one of the perforations in the 
pole, the selection being made according to the condi- 
tions at the moment. <A couple of ropes are secured 
to the smaller end of the gin pole. At the bigger end 
a triangular frame is secured to the pole in such way 
as to be in the same plane with the axle. The base of 
this triangle may be nothing more than a strip of wood 
so arranged at the end of the gin pole as to be per- 


equivalent means. If now 
the ropes to the gin pole be 
pulled on again, the pole and 
the tower may both be rotated, as hinges, until the 
tower has come to the vertical. Some reader may won- 
der why the gin pole is used at all and why the tower 
is not erected at once, just as the gin pole is erected, 
by pulling on the ropes attached to it. In answer 
to these questions, one may say that it is desirable 
to have a considerable angle, in a vertical plane, be 
tween the tower or pole and the rope attached. By 
first tilting the pole a sufficient angle is made possible 
for the moderate weight of the pole alone. Later, when 
a rope is arranged to connect gin pole and tower, there 
will be a considerable angle between this rope and the 
length of the tower. 

It is quite customary to assemble and bolt or rivet 
together the complete tower in a horizontal position. 
The advantage of doing all of this work close to the 
ground must be well nigh obvious. However, it im 
creases the difficulty of erection. Nevertheless, this 
method is probably more prevalent in the United States 
than the alternative of piecemeal erection in absolutely 

(Continued on page 88) 

















Erecting a flexible A-frame carrier for a double 
circuit 66,000-volt line 
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The Value of Clean Windows 

T is all well and good to preach the gospel of the 

@ean and airy window, but generally this practice 
is considered to be in the interests of some manufac- 
turers of special windows or window cleaning com 
pounds. So it is refreshing to have the same point 
of view brought out by an absolutely disinterested 
party—disinteresied from the commercial standpoint, 
put very much interested in the health of the workers. 

Writing in a recent issue of The Times Trade Supple- 
ment of London, an English doctor has some interesting 
things to say about sunlight and fresh air. The dirty 
window, authority, is a kind of screen 
between health and those who seek it. Like the coal 
smoke, it impoverishes the sunlight. Unlike coal 
smoke, it can be removed at a relatively small expendi- 
ture of trouble, Sunlight exercises a profound effect 
in killing the germs of disease. More important than 
this is its effect on the human being at work. This 
effect is becoming better understood as time goes on. 
Recently, Dr. Leonard, the well-known English au- 
thority, wrote: 

“The citizen, by his indoor life and by the smoke and 
dust of cities, is withdrawn not only from the influ- 
ence of sunlight, the radiant energy of which has un- 
doubtedly a most potent influence on the cutaneous 
(skin) nerves and feelings determined by these, and 
probably a no less important influence on the blood and 
other tissues exposed to its action.” 

The dirty window, of course, shits out what little 
of the sunlight this individual might obtain. As Dr. 
Hill points out, the winter life of a city dweller is a 
poor substitute at best for “a man’s life.” He spends 
his day within doors except for a brief walk to work 
or the train. The quickening effects of the sunlight are 
denied him even when the sunlight is available, for the 
dingy oflice or shop is provided against the penetration 
of that healing warmth. 

This is all continues our English authority. 
Men so weakened by their surroundings cannot and 
do not remain in good spirits. They become pale and 
irritable. They work badly and they develop distem- 
pers of the mind. Like sickly plants, they become the 
easy prey of disease. Their output is below that of 
which they are capable. 

The lesson to be derived from the foregoing is that 
it is the part of good business administration to pro- 
vide ample window space in the shop, office or factory 
building in the first place, and to keep such windows 
or any other windows clean at all times. Tests made 
on employees working behind dirty windows and the 
same employees working behind clean windows gen- 
erally reveal a 5 to 15 per cent increase in efficiency. 
There is no question about the importance of ample 
light, particularly sunlight where possible, in the 
workaday world. 








staies this 


loss, 


Organization Motion Pictures 


T is a well-known fact that motion pictures are 

being used for advertising purposes, some of the 
advertising films actually being shown in the smaller 
picture theaters, along with the usual productions. 
But the possibilities of employing motion picture films 
for organization work in the large and small plants 
alike have not as yet come to be appreciated by the 
business world in general. 

There is no better way of telling a story or explain- 
ing certain machinery or work than by motion picture. 
It speaks the only universal language extant, to begin 
with; and whether the plant has Poles, Hungarians, 
Russians, West Indians and other miscellaneous races, 
or just plain Americans, the motion picture can be un- 
derstood by all. Then the motion picture has an ex- 
cellent technique when it comes to explaining an idea. 
It enables the various steps in the explanation to be 
taken up one by one, with close-ups and animated car- 
toons and even animated models to emphasize points. 
In fact, one motion picture film can be viewed by thou- 
sands of workers as often as may be necessary, as com- 
pared with the usual lecture method. . Again, the mo- 
tion picture commands undivided interest. If 5000 
men are viewing a motion picture presentation it is a 
pretty safe guess that not more than a handful are 
not concentrating their attention on the screen. In 


With the Engineers of Industry 


A Department Devoted to the Physical Problems of the Plant Executive 


This department is devoted to business men, works managers, production cngineers, and all other executives seeking the maximum efficiency in carrying on thetr 
The editor of this department will endeavor to answer all questions relating to plant equipment, factory management, and industrial affairs in general. 


that respect no bulletin, poster, individual letter or talk 
can compare with the motion picture, which positively 
leaves a permanent impression. : 

Organization films are intended to bring out certain 
ideas that will make for better work and better work- 
ing conditions in any organization. For instance, some 
companies have had films made to show the various 
activities of the company, in order to instill a better 
understanding of the organization, its ideals and 
achievements, and also in order that the individual 
worker might have some idea as to where he or she 
fits into the general scheme of things. Films have been 
made showing the right and the wrong way of doing 
a given task. What better argument could be found 
than to show a worker a motion picture film which 
depicts the wrong way of turning out his work, along 
with the value of the merchandise which such labor 
has produced, and then to show the correct way along 
with the increased value of merchandise thus produced. 
The fact can be brought out that the more the worker 
produces, the more his earnings. 

Fortunately, there are numerous firms specializing 
in non-theatrical work today. The cost of making 
special films is not prohibitive, particularly in view of 
the service which such films give. Non-theatrical pro- 
jectors are now available in a wide variety of designs, 
for the projection of the standard sized celluloid film 
or the so-called Safety Standard film which is made of 
acetate of cellulose and is therefore slow burning, be- 
ing approved for use anywhere and by anyone without 
special fireproof booth or license, 


The Diesel Engine Ashore 

HE mention of Diesel engines generally calls to 

mind a ship installation or even a submarine riding 
on the surface of the waves. Yet as a matter of fact 
it appears that the Diese! engine is making good 
progress ashore, and is to be found in many large 
plants. Thus one of the recent installations of the 
Diesel engine comprises four engines, each a 2000- 
horsepower, four-cylinder, two-cycle unit, built for the 
Phelps-Dodge Corporation, one of the largest mining 
companies in the world. These four Diesel engines 
are the largest of their type ever constructed for sta- 
tionary use in this country, and in horsepower per cyl- 
inder they are said to exceed any Diesel engine ever 
built in the United States. Two of these engines are 
going to old Mexico and two to Arizona. They will be 
direct-connected to 1350-kilowatt alternating current 
generators to supply electric power for copper mines. 
Some conception of the enormous size of these units 
may be gained from the following facts: The height 
from engine room floor to top of engine is 23 feet; the 
total length, including generator, is 51% feet; the 
width, 19% feet, and the net weight, 650,000 pounds. 

The Diesel type of oil engine is being rapidly adopted 
for municipal and general power plant use and espe- 
cially for driving auxiliaries because it produces power 
at a lower cost than any other type of engine. Since 
the type we are referring to is of the two-cylinder de- 
sign, it requires less floor space than those of the four- 
eylinder design, and having less weight, it reduces 
installation cost and fixed charges. It will operate 
successfully on a large variety of low grade fuel oils, 
the special atomizing nozzle taking care of oils from 
28 to 12 deg. Baumé. 

Another typical Diesel engine installation is a 1250- 
horsepower unit direct-connected to a two-stage com- 
pressor, which is installed in the power plant of the 
Detroit Copper Company at Morenci, Arizona. The 
compressor has a capacity of 6400 cubic feet when 
running at a maximum speed of 180 r.p.m. The out- 
put of the compressor is varied by changing the speed 
of the Diesel engine. This is accomplished automat- 
ically by an air governor which varies the speed of 
the engine between 90 and 180 r.p.m. to meet the de- 
mand for air. 

Diesel engines are made for either constant or varia- 
ble speed operation. Such machines as compressors, 
blowing engines, pumps, ice machines and so on are 
commonly driven by the variable speed type, while 
many notable installations of the constant speed type 
have been made in electric light and power plants, 
flour mills, textile works, ship yards, cement plants 
and mines, 






Putting Waste Vapor to Work 
f ie manner in the capacity of a 
plant for a paper mill was increased by the proper 


which heating 
utilization of waste vapor, is described by W. H. 
Howell, Jr., in a paper read before the Technical Asso- 
ciation of the Pulp and Paper Industry. This novel 
scheme is quite typical of what is being done in many 
progressive plants with a view to reducing their 
overhead as far as possible during these days of slack 
trade. 

As Mr. Howell stated, the usual practice has been to 
heat fresh air from outdoors by carrying it over steam 
coils, blowing it into the room and taking out the mois- 
ture from the driers, either by having openings in the 
roof or with exhaust fans. This system has been quite 
highly developed and gives satisfaction provided it is 
properly installed, 

At the mill referred to, this old system was in use, 
but as the production was increased about 100° per 
cent it was found to be inadequate. It was then ar 
ranged to ventilate the machine room with two fans. 
One exhaust fan is used for pulling moist air out of 
the machine hood to the economizer and a supply fan 
distributes the warm air to various points in the room. 
The hot outgoing air and the fresh cold air crisscross 
each other in the economizer without actual contact 
except through corrugated plates, The object of the 
corrugated plates is to enable the closest possible con- 
tact for transmission of heat from hot moist air to 
the cold fresh air, at the same time separating the 
moist air from the dry air. Both fans are belt-con- 
nected to a single 20-horsepower constant-speed electric 
motor. 

In average winter weather (34° Fahr.) the econo- 
mizer is able to raise the outdoor air to 107° Fahr. for 
distribution in the machine room in quantity sufficient 
for all ventilating purposes and without the use of any 
steam whatsoever, This result is accomplished solely 
by utilizing the waste vapor going out of the machine 
hood and still leaving a large quantity of vapor ayail- 
able for other heating purposes, 

It was found that 107° was too warm for the comfort 
of the operators, and a certain amount of moist air was 
consequently allowed to escape into the atmosphere 
without passing through the economizer, so as to bring 
the air temperature supplied to the room down to 98° 
or 100°, 

Mr. Howell stated that, so far as he knows, this is 
the first practical use of the idea on a large scale for 
heating and ventilating a machine room without the 
use of steam from the boiler plant. By its means 
first-class ventilation conditions are assured in a place 
that formerly presented a very difficult and expensive 
operating condition, Of course the intention is also 
to use such waste heat in some cases to assist drying 
operations in summer, 


Wheel or “Snow-Burned” Rails 


HERE is a prolific source of injury to rails which 

has attracted little attention considering its general 
prevalence; that is, wheel-burnt rails, so-called, says 
a report of the Committee on Safety of Railroad Oper- 
ation to the National Association of Railway and 
Utilities Commissioners, The slipping of wheels causes 
abrasion of the metal at the running surface of the 
rail head, attended commonly with the generation of 
intense heat by the frictional resistance involved, The 
term “snow-burnt” is employed in some _ localities, 
having the same meaning as wheel-burnt, due to the 
fact that slipping of the wheels occurs during attacks 
on snow-drifts, 

The heat generated on these occasions exerts a pro- 
nounced effect on the metal along the top of the rail. 
A thin layer of metal raised to a scintillating tempera- 
ture, rapidly cooled by conductivity, renders the steel 
excessively hard. Less rapid cooling anneals the steel. 
Deep abrasion of the surface affords opportunity for 
the inception of a line of rupture. The large number 
of wheel-burnt rails and the small number of ac- 
cidents which result from them indicate that ordinary 
injuries are not serious, but none can be regarded 
with indifference. This branch of the rail question 
is far more complicated than is realized, 
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Sectional view of brick wall in which 
a special plug has been inserted 
to take a wood screw 


Screw Holes for Screwless Places 
Which permits an or 


— device 
i dinary screw or wire l 


nail be 
fastened permanently in 


tile, brick 
glass 


concrete marble slate 


other 


metal, 


plaster, or any substance, has been 


perfected and is being used Builders, 


plumbers, electricians, and other trades 


men as well as engineers and laymen 
will appreciate the advantages of such 
a practical and useful article, which 
can be quickly and easily installed for 
the hundred of uses to which it 
suited 

The new levies ONnsists of t hollow 


tube of longitudinal strands of jute fiber 


cemented in such a manner that when il 


position if is unaffected by moisture or 
temperature changes It is applied by 
drilling a hole of the proper size in the 
material to receive the plug with a 
sliding fit The plug is then inserted 
and as the screw or nail enters the plug, 
the fiber strand expand, fiiling the 
pores and becoming an integral part of 
the substance in which it is inserted 


Tests made under actual working con 


ditions have shown that this device with 


Stands a direct pull of 100 pounds in 
plaster, 600 pound in iron, and 1250 
pounds in common brick, when a No. 14 
~-inch screw was used A greater resist 
ance was shown when an indirect pull 
was used 


Providing the Rake With a Cutter 


erg it impossible by hand labor 
to keep Bermuda grass out of the 
two-acre law of the palatial home 
where he was employed as. head 


Albert Conrad Pasadena 


decided to do some 


gardener, 


Cal 


experimenting 











— | 


He fastened a long, sharp. broken 
knife-blade across a mmon wire rake, 
nd hacked the running grasses and 
veeis with this It encouraged = his 


lea, and he set ft work to chisel by 


hand out of cold steel what bas come 
to be known as a cutter-bar rake. Each 
tooth, knife-like and pointed and set at 


is detachable so that it 


mew when dulled: and 


fastened against a 


sharp 


ened bar, make an effective weapon with 


which to fight the wild grasses A lawn 


combed by it, the fine grass 


is cut and 


passing through between the square-set 
teeth, while the runners and coarse 
roots are separated and drawn ont by 
the quick jerk upon the handle 

For eighteen months this gardener 
used his new implement Finding that 
a few helpers could do the work for 


by fourteen: and 


old lawns 


merly done seeing the 


rejuvenation of the made new 











Rake fitted with cutter bar to facili- 
tate the work of gardening 


that 


secured 


seeding was 


finally 
handy, sorely 


by the combing and re 


now an easy matter, he 


patent rights and put the 

needed tool upon the market Thirty 
six hundred are now in use in southern 
California Park commissioners § are 


finding them of special value in caring 


for large lawn-areas 
Mr. Conrad has also attached a little 
hoe to one end of a light-weight rake, 


(at right of photograph), which gives a 
worker 1 double implement This 
lighter rake is used upon lawns in good 
condition, while heavier ones are neces 
sary where old grounds are to be made 
new 
Taking the “Kick” Out of the 
Shotgun 
less shotgun is a fre 


y poe kick 
quent object of 
While the 


ferent kinds of 


making it 


inventors 
many dif 
put to 


Ingenious 
kick” of 
been 


recoil or 
has 


the 


£uls 


eject spent cart 


gun, thus re 
gun, for the 
taken the 


reload the 
automatic 
have 


ridge shell and 
sulting in an 
part such 
ingenious though simple shock 
the latest of 
the accompa 
stock of this 
upon careful 
parts, be- 
com- 


most efforts 
form of 
absorbing stocks One of 
shown in 
m. The 
noted 
three 
suitable 


Sl¢ h devices is 


nying illustratic 
shotgun, it will be 
study, is divided into 
placed 
The 
desired 


tween which are 


pressible springs springs can be 


adjusted for any degree of re 
shock-absorbing qualities by 
that 


cent 


sistance or 
the 
this 


is claimed 
per 


knurled wheels It 


form of stock absorbs TO 


of the force of recoil 


Hot Water for the Country Home 


7 o problem of hot water in the coun 


try home is always a serious one 


Of late years there have been several 
ingenious hot-water systems introduced, 
among them the automatic gas water 
heater which automatically heats the 
water when a faucet is turned on in any 
part of the house Where gas is not 
available, however, it would seem that 
some ingenious inventor could develop 
an oil water-heater that would also be 


automat 


A Tennis Ball That Can Be 
Pumped Up 


NEW tennis ball manufactured by a 


i New York concern may be pumped 
up like an automobile tire when it feels 
rather flat after a strenuous game. The 


inner ball of this tennis ball has a small 
knot of soft attached to it and 
through this rubber the ball is 


rubber 
knot of 

















Pumping up a soft tennis ball of new 
design, to make it like new 


felt 


is necessa ry 


before the outside cover is 
When it to rein 
ball the needle of the inflating 
pressed through an indelible 


inflated 
adjusted 
flate the 


device is 














Copyright, Kadel & Herbert 
Stock of a shot-gun, provided with 
adjustable springs to take up 
the recoil or “kick” 

cross marked on the cover, By pumping, 
the air is forced into the ball till it 
feels sufficiently hard for use. By pineh- 
ing the ball with a pair of small pliers 
at the place the puncture is made; the 
sealing is made doubly safe as the knot 
of soft rubber closes up after the needle 
point has been removed 


An All-Round Piece of Furniture 
kK ROM Germany the all-round 

piece of furniture shown in the 
collection of photographs at the bottom 
of this page. This piece of furniture 
is a highly ingenious combination of 
easel and table, and may be used for a 
First of all, it may 
a musie stand, as shown in 
our first illustration. The housewife 
may find it handy as a rest for her 
needlework, while the student may use 
it as a book rest and writing desk. The 
artist could hardly find a better easel 
than this simple piece of furniture. The 
fair sex, by means of a large mirror 
and the table attachment, can convert 
the same piece of furniture into a dress- 
ing table. 


comes 


uses, 


variety of 


be used as 














Some of the many uses to which an ingenious piece of German furniture may be put in the home and in the artist’s studio 











y 30, 1921 


== SS>= ’ 








vided with 
ike up 


sy pumping, 
ball till it 
By pinch- 
small pliers 
made; the 
as the knot 
* the needle 


Furniture 
e all-round 
wn in the 
the bottom 
f furniture 
bination of 
used for a 
all, it may 
s shown in * 
housewife 
st for her 
nt may use 
desk. The 
etter easel 
iiture. The 
irge mirror 
‘an convert 
nto a dress- 











Seu Teen ommcnon 


July 30, 1921 





NOV. 21.1916 





For Pep, og ets. 
and Power 


Double Seal 





Piston Rings 


All Sizes and Standard 
Oversizes carried in stock 


at all our Sales Branches 








DOUBLE SEAL RING CO. 


General Sales Offices 
2335 Michigan Ave., Chicago, Ill. 
Branches in All Large Cities 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 














W. F. & J. Barnes Co. 
Established 1872. 
1999 Ruby Street 
Rockford, Ill. __ 








operated to bend 
1-8 inch to 6 inches. 


American Pipe 
Machine 
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” 32 Peat St, Boston, Mass., U.S.A. 








THESCHWERDTLE STAMP CO. 
sso STEEL STAMPS LETTERS & FIGURE 
BRIDGEPORT CONN. 


MAXIM SILENCERS 


For Rifles. Target Pistols, Exhausts, Air Com- 
pressors, Farm Engines, Motor Boats, Large 
Stationary and Marine Oil Engines 
ctu ing rights Lebel, 

MAXIM SILENCER COMPANY 
94 Homestead Ave. Hartford 
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— Fuel Oil Engines are solving the 
Problem wherever low cost and dependable 

Power is needed 
overates on practically any grade of fuel oil. 
Saving effected thereby is not in fuel consump- 


A Bessemer installation 
The 


tion alone, but in the prevention of costly shut- 


downs, the elimination of firemen, and the avoid- 


ance of Coal storage. 15 to 180 H. P. Write for 
Catalog. 


THE BESSEMER GAS ENGINE CO. 
4 York Street, Grove City, Pa. 


BESSEMER 
OIL ENGINES | 
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| gland secretion brought about by the 
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What Are Vitamines? 
(Continued from page 76) | 

Recently the discovery has been made 
that the food richest in vitamines is yeast, 
of the sort we have always thought useful 
chiefly for making bread and beer. As 
early as 1852 an English physician named 
Moss reported the successful use of yeast 
as a medicine, but nothing came of it. 
There appeared no reason why a 
man should take yeast, for instance, when 
affected with stomach trouble. 

But in 1917 Dr. Philip B. Hawk, of 
Jefferson Medical College, published the 
results of an intensive research which he 
had conducted with yeast. and gave new 
impetus to the interest of the medical pro- 
fession. Since then a number of eminent 
physicians have collaborated in this work 
and at least two of the largest hospitals 
have loaned their facilities to the investi- 
gators. 

It now appears that there was a very 
good reason for the English doctor's 
“foolish” notion, although he himself did 
not suspect it. Yeast contains in highly 
concentrated form the Vitamine B, anl 
is particularly useful as a general condi 
tioner. Says Dr. Hawk in one report: 

“In many of the cases which came 
under our observation, the yeast treat- 
ment caused an improvement in the gen-| 
eral physical condition of the patient | 
quite unassociated with improvement of | 
the symptoms of the particular disease in 


| offers any 


good 


question.” 
Diseases which appear to improve from 


the yeast treatment include stomach 
troubles of all kinds, constipation, run- 
down and nervous conditions, loss of | 
weight and appetite, boils, blackheads, 


and others. The improvement appears to 
come from the stimulative effect of the 
vitamines on the glands, especially those 
of the digestive system, combined possi- 
bly with some other unexplained prop- 
erties of yeast. 
Another — significant 


conclusion was 


mar from the feeding of veast to rats: 


rather 
and 


lethargic animal, 
unsleek coat 


“A scrawny 


dwindling in size, with 


evident malnutrition, will completely 
change its appearance and responses in 


a few 
except for 


days at most on a diet unchanged 
a tiny bit of yeast.” 


Undoubtedly many persons are suffer 
ing from a lack of sufficient vitamines 
We use only the starchy part of our 


wheat, polish our rice, peel our vegetables 
and fruits and thus remove from our diet 
most of the vitamines. General health 
could without doubt be improved by re- 
placing these lost elements. In this con- 
nection an eminent physician recently 
suggested that we eat at least a quarter 
of the skin of each orange because it is 
rich in vitamines. 

Dr. R. Adams Datcher 
of Agricultural Biochemistry 
nesota Agricultural Experiment 
has experimented in the feeding of 
mines to farm animals. 

“From the standpoint of 
feeder as well from the 
standpoint.” he says, “this work suggests 
two important things which merit em- 
phasis: first, the question of diet in rela- 
tion to sexual vitality, sterility, ete., and | 
the importance of fresh green | 
foods for all growing animals, especially 
poultry. We have cured limberneck in 
fowls by administering a vitamine extract 
prepared from wheat germ. 


of the Division 
of the Min 
Station 
vita- 


the stock 


sociological 


as 


secondly, 


“It is very possible that the laxative | 
action of many fruits, whole grains and 
bran is due in a measure to increased 


vita 
mine stimulation. As a result of our ob- 
servations we wish to state tentatively 
that the actions of the organs of internal 
secretion are dependent upon the stimu- 
lating action of the vitamines. Whether 
this is in the nature of a nerve stimulant, 
nuclear nutrient, chemical nucleus of 
a hormone is of course a matter of spec- 
ulation.” 

But we are interested here, not 
much in the improvement of the general | 


or 





so 


| scientific 


| the body 


| are made of half-inch asbestos wallboard 


AMERICAN 


during normal lifetime as 
this line of 
hope that human life can be 
extended beyond the one-hundred-year 
mark which, far, has been nearly 
always the absolute limit of life. 


health 
whether 


so 


selves, their effect on the glands, 
effect of the glands on the body 
ter known, to live for two hundred 
five hundred years? 

We may reasonably conclude 
evidence already at hand that 
such a thing is plausible, at least. There 
seems to be no doubt that the potential 
immortality of the cells which compose 


are bet- 
or 


from the 


in| 
experimentation | 


Will it | 
not be possible when the vitamines them- | 
and the | 





has been established. There is 
a growing volume of evidence, perhaps not | 
conclusive, but making the probability 
very great, that old age is induced prin- 
cipally by the failure of certain glands 
which exert a mysterious but a very real 
influence upon all of the bodily tissues, 
Finally, the life and vigor of these glands 
seems dependent upon the mysterious food | 
element, vitamines. 

It is too soon to draw positive conclu- 
but certainly the path to a vast} 
new field of research is now cleared away 
which field may hold tremendous results 
for the human race. 


sions, 


Home Building Simplified 


(Continued from page 79) 


to their six- and eight-room dwellings 
when economic conditions are again set- 
tled? I do not think so. I know of one 
ease in the middle-west where a new 


apartment house has been built beside an 
old-style one. The new apartments have | 
three rooms, as against six in the older 
The quality of the buildings is about 
but the three-room apartments 
more than the neighboring six- 
I know personally that every one 
small but entirely modern and 
convenient apartments is rented all the 
time and that ever since they were built 
the owner of the six-room suites has had 
trouble in keeping tenants.” 

Aside from influencing the development 
of space-saving devices, which are revolu- 
tionizing interior arrangements, the 
housing shortage has also had the effect 
of stimulating invention in new types of 
building materials and in the perfection 
of others, | 


one. 
the same, 
rent for 
rooms. 
of the 


In the Screntivic AMericAN of May 
28th last there was described in detail 
the plan of Mr. Simon Lake for building | 
small monolithic hollow-wall concrete 
units in centralized factories, the com- | 
plete unit to be delivered on a_ special 
truck to the lot, ready for occupancy. The 
construction apparently overcomes pre 
vious objections to concrete homes in 
that it is damp-proofed, permits of an 


infinite variety of designs, and does not 
require the erection and tearing down of 
costly forms at the building site. 

In this connection another small hous- | 
ing unit which has recently made its ap 
pearance is of interest. In this case sheet 
iron is used in the construction which has | 
many novel features. The chief feature | 
of the house is that no nail or hole pierces | 


the galvanized metal, so there are no} 
points at which rust can attack the| 
metal. The outer walls are made of No. | 
20 gage sheet steel, galvanized and 
painted, and formed into sections 24 
inches wide, with a rigid pressed steel 
stud in the center of each section. These 
sections interlock with each other and 


the edges are held in place and reinforced 
which run through the see- 
holding the roof and 
eaves securely in place. and being bolted 
at the bottom to angleiron sills. The 
roof also is of galvanized sheet steel and 


iron rods, 
lengthways. 


by 
tions 


together with the outer walls forms a 
rigid water-tight all-steel structure. In- 


side this shell the finishing is done with 
ordinary woodwork. Walls and partitions 





nailed to wooden studding and rafte TS. | 
As an added insulation against heat and 
sound all exterior walls are lined with 


~] 
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If you are— 


a Flyer, 

a Student, 

an Instructor 

in Flying or 

in Construction, 
a Manufacturer; 


You will be interested in the 
bargains offered by the War De- 
partment’s great sale of Air Service 
surplus engines, planes, sea sleds, 
spare parts, and accessories. 


Every conceivable bit of equipment neces- 
sary to flying will be found listed in the Air 
Service catalog which is sent to all persons 
interested. And the prices which are fixed are 
only small fractions of original cost of this 
quality material. 


For an instance—a new engine at $100! 
Twenty-four foreign and domestic makes to 
choose from. Some are readily converted for 
use as marine motors. Another instance of 
the values offered: planes at $100, $150, $200 
and up to $1000. 


Write for the Catalog 


These are great buys, and you will find 
many others in the catalog. Look over the 
values offered, inspect the goods and place 
your order. At the low prices, these goods 
are moving fast. Get your orders in early. 
Write for the Catalog today. Address 


Material Disposal and Salvage Division 
Air Service 
WAR DEPARTMENT 
1616-K, Munitions Bldg., Washington, D.C. 





We Will Make It 


Anything in a metal stamping or novelty pro- 
duced from any metal and finished in any color. 


ae Button Co., asia Conn. 


South meen : 
State School of Mines 


Rapid City, South Dakota 


Has just closed the best year in Its histor. Few institu 
tions have at their doorway such a wonderful outdoor 
laboratory as the Black Hiils region. 

Degrees are granted in Civil, Electrical, Mining, 
and Metallurgical Engineering. 

Expenses are low and much attention is given the in 
| dividual student. Write and let us tell you more about 
the advantages here provided. For catalog and book of 
views address, The President. 
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PATENTS 





4 YOU HAVE AN INVENTI 
which yo vyish to patent ( 

i re t 
{ i r r ? 

! etches ! ri 

notion I t j the 
levice, explaining its operation 

\ll commun! s r trict con- 
lent Our t pr e, nd 
ing r i sevent years 
enanbl ni n cases t dvise 
in regard to patentability ithout 
inv expense to the ient. Our Hand- 
Loo n Patents is sent free on re 
jest his explains our methods 
terms, et in regard to Patents, 


Trade Marks, Foreign Patents, etc. 
SCIENTIFIC AMERICAN 


Contaias Patent Ollice Notes, Decisions of 
interest toiaventors and particulars of re- 
ceatly patented inventions 


MUNN & CO., 


SOLICITORS 
OF PATENTS 


Woolworth Bailding NEW YORK 
Tewer Bailding. CHICAGO, ILL. 
Scientific American Building WASHINGTON, D. Cc. 


Hobart Burlding, SAN FRANCISCO, CAL. 

Fall Ls 
Annual Subscription Rates 
Scientific American Publications 

Scienti Ame an (established 1845) one 
yes $6.00 
Scientit Ame in Monthly ublished 
1876) one year $7.00 
Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama 
Foreign Postage 
Scientifi American $1.50 pe year additional 
Scientific American Monthly T72c per year ad 
ditiona 
Canadian Postage 
Scientifie American 7T5c per year additional. 
Scientific American Month iGe per year addi 
tional 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application 
Remit by postal or express money order, bank 
draft or check 
BUSINESS OPPORTUNITY 
YOU CAN have a business profession of your own and 
earn big licom 1 service fees A new system of foot 
correction; readily learned by any at home a few 
weeks Easy termes for tra g;: openings ery where 
with all the trade you ca attend t Yo capital re 
quired or goods to buy, 1 mwency or soliciting. Address 
Stephenson Laboratories 23 Hack Hay, Bost« ASS 
BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 
capable men Ww establish br ch and manage salesmen, 
$200 to $2000 necessary. Will allow expenses to Balti 
more as explained Address, Mr. Clemmer, @& N 
Eutew St.. Kaltimore. Md 
DIES AND PATENT FOR SALE 
Mill making cider without press. Widow of inventor 


se 


li dies; patent outright, 
St. Law 


wants party to puton market 
or royalty Craig, Arcade Bidg 


FOREIGN STAMPS 
565 DIFFERENT STAMPS, including China, Japan, 
French Colonies, et« given to applicauts for our high 
grade approval selections. Send references and 2c stamp 
to the EDGEWOOD STAMP CO., Dept. Milford, 
Conn. 


a 


WANTED 

A works manager of A-1 ability, modern in his ideas 
concerning management of labor,and thoroughly up-to 
date on all other questions relating to manufacture of 
metal products in a plant employing fifteen hundred 
to eighteen hundred in normal times. Stuite uxperience, 
salary required and references, Only thoroughly ex 
perienced men need apply. Box 131, Scientific Americ au. 


BUSINESS OPPORTUNITY 
WOULD like to get in touch with Aeroplane 
facturers or others who might become tnuterestec 


Manu 
1 and 








are financially able to conduct Helicopter- Aeroplane 
experiments. Guaranteed to be beth interesting and 
practical. Address E. M. Biacksher, P.O. Box 338, 
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Ur he present selling plan the 
2, Vv » feet, contalning 
‘ witl ing and lighting fix 
ess i SMM) The 
e extended ethw ise i if 
oot 1 s, bu cannot be 
‘ than or t \ heigh 
I mat vh \ build a dis 
t rou ins, there 
I ! ‘ ! ling mate s and 
roveme : ld es, notably 
() he latest materials is a de- 
velo] ft halt ele In this 
( isphalt | S nade much 
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The latest development in stucco work 
is the recommendation from the Bureau 
of Standards, which is being generally 
vecepted by builders, that when metal 
lath is used the customary wood “sheet 
ing” be dispensed with and instead one 
coating of cement be stuccoed on the in 
side of the wall This completely im 
beds the metal lath in the cement, pro 
tecting it from corrosion: makes the wall 
more fire-proof: and gives other desirable 
qualities Insulating paper is nailed on 
the nside studding and over this are 
placed the furring strips, to which is 
nailed the expanded metal lath for the 
inside plaster finish This method differs 
| radically from standard practise and the 
requirements of many city building codes, 
which call for a solid board sheeting un- 
der the outside stucco; but it is backed 
by scientific investigation 
A Newark, N. J., inventor has placed 
on the market a new stucco base which 
holds the promise of remarkable results 
It is in the form of slabs of inch-thick 
porous concrete, nearly as light and as 
strong as wood, which are nailed directly 
to the studding of the house. Only two 
coats of stucco are then required to 
finish the wall. The inside is plastered 
as usual 
The porosity of the concrete is secured 
in a most ingenious.fashion. Small pel 
lets of parafin or some similar material 
are mixed with sand and portland ce- 
ment and the mixture spread in slabs 
over wire mesh reinforcing and allowed 
to set for a day and a half. Then the 
slabs are placed in an oven and subject 
ed to a high degree of heat. The parafin 


is melted and driven off through the pores 


of the concrete, the fumes canght and 
condensed by distillation and used again 
in the form of pellets, and strange as it 


may this heating does not affect the 
structure of the concrete but merely in- 
terrupts the setting process until the slab 
again cools off. The product surpris- 
ingly light and strong. It is believed that 
the only similar product now on the mar 


seem, 


Is 


ket is a light concrete manufactured by 
a Belgian firm, in which sawdust is an 
ingredient. 

While it may appear that this method 


would make the slabs prohibitive in cost, 


the maker claims the finished building, 
because the labor item is lower, costs 
about the same as by any other method 
of stueco working. It is claimed that the 


insulating qualities of the porous wall are 


very marked 


A 


number « 


f patented stucco mixtures 


have also made their appearance on the 
market, and qualities are claimed for 
each. Such mixtures are said to be su- 


perior to ordinary cement stucco and the 


material is entirely damp-proof, more 

elastic, desirably colored, and so on. 
Since houses are at a premium more 

attention is being paid to making them 


scheme has been devised by 
manufacturers of metal lath, 
frame building 


fireproof. A 
a number of 
for rendering an ordinary 


so nearly fireproof that it would be hard 
to burn it down This is done by the 
erection of firestops at all vulnerable 


points, as under all bearing partitions and 


stud exterior walls, ceilings over heating 
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plants and coal bins, at chimney breasts, | 
around flues, back of kitchen ranges, 
around stair walls and under stairs, The 
plat dds about $200 to the cost of a| 
e50k) house 
All ill, the man who has waited to 
build his home until conditions are more 
settled can profit by some very remark 
ibl housing developments for his 
waiting | 
Tomorrow’s Airships 
(Continued from page 80) | 
In this case the figures are based on an 
tirship of 3% million cubie feet, which 
can be constructed in England without | 
difficult by a slight extension of the 
existing sheds This ship is calculated 
to have a gross lift of 105 tons and a 
disposable lift of 68 tons, The esti- | 


at full power is 75 m.p.h. and 
15 tons of pas- 


mated speed 


the endurance, carrying 


sengers and freight, 80 hours or 1800 
' 

miles 
rhe proposed route to New York from 


London is via Portugal and the Azores, to 


take advantage of the better weather con 
ditions, the distance being 3600 miles and 
the time taken 60 hours. The return 
journey would be made by a direct cross- 
ing of some 3000 miles and time taken 
would be 50 hours. 

With four airships working it is antici- 
pated from an examination of weather 
records that crossings would be practica- 
ble on 300 days in the year, and that 200| 


crossings could be maintained. Fifteen | 
tons would admit of 140 passengers and 
their luggage to be carried, or 50 pas- 
sengers and 10 tons of mails. 
Synthetic Agriculture 
(Continued from page 81) 
What used to be called theory has 


proved to be of the utmost practical im- 
portance, among the practices derived 
from this knowledge is the inoculation of 


So 


newly reclaimed land, not with pure cul- 
tures, but with soil from a nearby field 
which had borne a leguminous crop the 


previous year. These bacteria spreading 
through the soil should har- 
and in no case left exposed to 
This insures a 


slowly be 


rowed in, 
the burning sun. 
first leguminous crop where otherwise 
failures had often to be recorded 

The climate has not been studied enough 
up till in connection with crop pro- 
duction. plays an important part, 
in far it allows the obtatning of 
higher crops, when full advantage is 
taken of its action. 

Machinery and implements are chosen 
on the principle that only one type is best 


good 


now 
It 


so as 


suited to the work it has to perform. 
Deep working of the soil is one of the 
great assets of synthetic agriculture. | 


Sometimes it is necessary to proceed grad- 
ually but the final results are: better aera- 


tion; humus, bacteria and feeding ele- 
ments for crops brought deeper; im- 
proved water.supply, deep rooting en- 


couraged, crops suffer less from pent, and 
closer cropping can be indulged in. 
Subsoiling has a marked effect on most 


of the crops; harrowing and especially 
sowing are more often done too shallow | 
than too deep and the most favorable 


depth is seldom attained. 

Rolling and hoeing have most remark- 
able effects; they are not used to the full 
extent justified by their usefulness. For 
instance, in summer a crop is brought up 
rapidly by rolling, but once the tap root 
down, the surface must be broken to check 
evaporation. The effect of hoeing has been 
translated by several people into 
thing tangible like: once hoeing equals a 
shower, but twice equals a dressing; but 
still the dressing value is often left aside. 


some- 


Transporting Electric Current 

(Continued from page 84) 
final position. The gin pole 
where the weights do not become 


usable 
consid- 


is 


erable. With heavier structures, a pair 
of shear legs may be substituted for the 
ordinary gin pole. These are two long! 


actual 


| may 
| reached a point where the tower is at 


| ployed as the axle of rotation. 


| tom 


| foot to project beyond 
form 


' the 


| preferable practice. 
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poles so set as to lean tow ry each Other, 
thus forming the sides of tall and nay. 
isosceles triangle. The feet of these 
side poles may be secured to a horizonta] 
member at its This complete tri. 
angle may then be used much after the 
manner of the single gin pole. 

It is highly important that all prepa- 
rations completed by the moment 
hoisting to position begins, It 
seems that accidents during the actug) 
erection not so infrequent. A tower 
easily drop when erection hag 


row 


ends. 


be 


are 


If the tower slips at the 


1 degree angle 


location of the “hinge,” any amount of 
trouble may ensue, not to say loss of 
life or limb. <A good deal of attention 
has been given to the matter of this 


“hinge. One of the successful devices 
consists of a stout iron pipe which is ep. 
The tower 
naturally have two legs on the 
ground. Over the feet are secured shoes 
made of angle bars. These shoes are » 
shaped as to fit well and permit of being 
bolted to the foot through the regular 
rivet holes. Each shoe is provided with 
a steel loop fixed to project be 
neath the sole. The hole in these loops ig, 
say, five inches in diameter. When the 
shoes have been bolted in place, the bot 
of the tower will have two 
loops, one to each leg, forming, as it were, 
prolongations of the legs. A 4-inch iro, 
pipe through the two loops, 
This pipe is of a length to permit, say, 1 
each loop and to 
the “hinge” on which the tower is 
to turn during the erection operation. In 
order to prevent the pipe itself from slip- 
ping sideways on the ground, a loop at 
end of a steel cable is passed over 
each projecting end, and the cable itself 


will 


so as 


legs 


is passed 


is secured at a convenient point on the 
side from which slippage, if it occurs, is 
to be expected. Pins driven into the 


ground serve to provide the proper points 

of anchorage. 
When a tower 

shear-leg method, 


is being erected by the 
it is important that the 
erecting operation be not permitted t 
proceed too far. It said that many 
towers have dropped because of having 
been pulled too far over. To guard 
against this, wire rope is attached to the 
head of the tower and carried back om 
the side from which movement is to take 
place. Naturally, this line, which is t 
be used substantially as a guy rope, must 
yield to allow erection to go on. But it 
must be carefully controlled, and there 
must be sufficient resistance to prevent 
the erecting pull from going too far. For 
tunately, the maximum resistance does not 
have to be exerted the instant the tower 
axis becomes vertical. There will be n0 
substantial danger of falling over, in the 
erecting direction, until the center of 
gravity reaches the vertical plane through 
the “hinge.” This means that the maxt 
mum length of the back guy rope does not 
have to be fixed beforehand with great 
exactness. The rope should be long 
enough, but not too long; and there is 4 
considerable margin permissible. Conse 
quently, it is proper to secure the ground 
end of the rope to a suitable anchorage. 

A single team is able, under ordinary 
conditions, to erect a 5,000-pound towel 
with a pair of shear legs used in the ma 


is 


ner described. If the tower is of dot 
ble this weight, three teams may be ft 


quired. Naturally, one may use a tractot 
instead of teams of horses or mules. 

The length of spans between towers has 
been the subject of a good deal of study. 
Experience with very short and very long 
spans has led to the conclusion that, when 
everything has been taken into consider® 
tion, long intervals between towers is the 
First cost will some 
times be greater, because of the height 
and weight of the fewer towers; but the 
maintenance of lines with leng spans # 
decidedly less. And this is an item that 
must be considered. Not only is 
tenance less, but troubles from interrup 
tions of service are reduced. 
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ScIENCE 


AND THE | HREE-Rinc Circus 


P. T. Barnum once wrote to the 
Scientific American for advice. 
The great showman whose success 
had come primarily from the study 
of the likes and the curiosities of 
the public wanted to know if he 
could patent the three-ring circus. 


In technical parlance his idea was 
an aggregation and not a combina- 
tion to produce a new result—and 
therefore it was not patentable, 
which information highly incensed 
the showman. 


“It will be adopted by every circus 
just as soon as I make it known,” 
he declared. And it was. 


+ * + » * 


Men with greater problems of 
American manufacture and indus- 
try for the past seventy-five years 
have been consulting the Scientific 
American for technical advice and 
authoritative assistance. 


Molybdenum steel, electric shovels, 
industrial trucking, factory aids, 
hydraulic power and crane hoists, 
train-braking, transportation ques- 
tions—a thousand big subjects that 
help make progress in American 
manufacture and business fill the 
pages of the Scientific American 
publications. 


The Scientific American subscriber 
has the advantage of this ex- 
pert information and suggestion. 
If your subscription has expired, 
see to it that it is renewed at once 
to avoid a lapse in this highly valu- 
able digest of current events in the 
fields of science, industry, mechan- 
ics, and inventions. 


If you are not now subscribing, do 
so at once as an insurance that you 
will be kept posted in the everyday 
activities of scientists and pro- 
ducers, industrial experts and the 
business leaders of America. 


Yearly subscription for the weekly Scientific American —52 issues —is $6. Scientific 
American Monthly is $7 per year; in combination the two subscriptions are $11— 
if desired, subscription for the Monthly will be started to correspond with your 
subscription for the weekly, billing you pro rata on the year-combination of $11. 


SCIENTIFIC AMERICAN PUBLISHING COMPANY 


WOOLWORTH BUILDING 


233 BROADWAY, NEW YORK, N. Y. 


























The technical knowledge that comes 


to you from SKF" engineers is 
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as it is the sum of the data gathered by SKF 
organizations in all industrial countries. 


This fund of engineering information Because every effort is made to assure 
we bring to the fabrication of all prod- _—the most satisfactory use of products 
ucts bearing the mark S3K@QF and = marked SKF we welcome requests 
the operation of those industries which for information concerning their 


we are requested to supervise. In saat 
order that complete reliance may be proper application and maintenance. 


aye poten ser nu ee Manufacturers should feel that this 
not alone that we control and super- technical knowledge is always avail- 
vise each step in the manufacture of a able. You are urged to use it freely 
product but also its final installation. without any sense of obligation. 


SKF Industries, Inc. 
165 Broadway, New York City 


The Hess-Bright Manufacturing Co. 
Supervising f The Skayef Ball Bearing Co. 
at the request < Atlas Ball Co. 
holders. Hubbard Machine Co. 


SKF Research Laboratory 
































